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JELFLAKE... the standard of the oil fields... 
is your best insurance against mud losses 


Many experienced drilling operators find 
that conditioning mud with Jelflake is good 
insurance against mud losses. This tough, 
thin, fragmented plastic foil filters out on for- 
mation walls—seals off ‘‘thief’’ formations. 


Jelflake is first choice for preventing or 
regaining lost circulation in many fields. It is 
quickly and easily used, holds its strength, 
will not ferment. Jelflake’s crinkled surface 
prevents it from balling, and its low specific 
gravity allows it to remain in suspension in 
drilling mud for an indefinite time. Jelflake 
pumps easily through pump valves and 
circulating equipment, and its properties are 


| delflake 


’ Ask your nearest Dowell Station for complete information on ? 
these Dowell services and products: Acidizing, Electric Pilot 4 Bi | 
Services, Plastic Service, Chemical Scale Removal Service for bh Ai ( iT e 


heat exchange equipment, Jelflake, Paraffin Solvents and Bulk 
Inhibited Hydrochloric Acid. 


not adversely affected by water, oil, mud 
chemicals, bacterial action or high bottom 
hole temperatures and pressures. 


Jelflake is also used to prevent loss of cement 
slurry during cementing operations. Ask your 
nearest mud distributor, supply store or 
Dowell station for Jelflake, packaged in 
strong, wet-proof 25-pound bags. 
DOWELL INCORPORATED 
TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 


Look © 
DOWELL 
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LET'S ADJUST IMPORTS WITH DEMAND 





IT IS A DISCONCERTING coincidence that the 
gains in crude oil stocks in the U. S. thus far this 
year have almost exactly amounted to the increase 
in imports of foreign oil into the country. Imports 
have been running at the rate of 112,000 barrels per 
day ahead of last year for the first six months of 1949, 
or an average of 415,000 barrels per day. 

Worvp Oi has always taken the position that, while 
realizing the oil industry is international in scope, 
itis to the best national interest of the U.S. that her 
domestic oil industry be maintained in sound shape 
against any eventuality. We have never been of the 
belief that imports of foreign oil should be eliminated 
by edict or by taxes, but we do think that a sensible 
balance should be maintained, and that imports of 
oil, or any product for that maiter, should not be per- 
mitted to destroy or seriously weaken an important 
domestic industry. In this thinking we believe that 
we are in accord with the thinking of most gov- 

ernments. 
3 ee e @ 


WE HAVE THOUGHT, too, that if an industry 
can keep its own house clean it is better for the indus- 
try to do it than to be forced to do so by legislation, 
because there is never any way of knowing how far 
alaw may go or just how it may be made to operate. 

At the present time we are thinking of the 900,000 
barrels of domestic crude oil per day which have 
been cut back since the first of the year. That the 
cutbacks totaling this amount throughout the nation 
have played havoc with the tax income of some states 
is beside the point, although you cannot tell that to the 
state governments involved, That the cutbacks have 
weakened one of the most important industries in 
the nation seems to us the important thing. 

Very probably there should be some sort of rela- 
tion between U. S. crude demand and imports of 
such oil. It should not be too difficult to determine 
what an equitable relationship should be. A bill has 
© been introduced in the Senate which seeks to set up 
| arelationship between the two. 
| However, when it comes to dividing up the oil to 
: be imported into the U. S., a number of practical 
) questions impose themselves. How much of the quota 
) shall come from South America? How much from 
ithe Middle East? And in a time not so far in the 


future, how much from Canada? And how shall the 
division be made between importing companies? 

We have been greatly disappointed that the reduc- 
tions in crude oil imports have not been put into 
effect in a more substantial manner. Because we be- 
lieve it to be to the best interests of all concerned, 
domestic producers, foreign producers, and the public 
too, that a better balance be maintained, It is true 
that reductions have been made, but the cuts have 
been made from the high point during the latter part 
of 1948 and not from the average for the period under 
consideration—the first six months of 1949 as com- 
pared with the first six months of 1948, 

Further, implied pledges to the Texas Railroad 
Commission have not been fulfilled. 

The commission, and others present at the hearing 
in Houston, April 19, at which information on pros- 
pective crude imports was given, were under the 
impression that June imports would be around 326,- 
000 barrels per day, whereas they will run (it ap- 
peared as the month of June closed) in excess of 


400,000 barrels per day. 
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WE REALIZE that it is an extremely difficult 
thing to adjust the imports fairly. One company can 
upset the apple cart, and if the companies get to- 
gether and allocate the imports among themselves 
and cut to a commonly predetermined figure, they 
face anti-trust action. 

Then, in all fairness, it should be remembered that 
the companies operating abroad have invested their 
money—American dollars—and that these invest- 
ments, too, were most important to this country in 
winning the war. We wanted the crude then—we 
needed it badly—but we wanted domestic production 
then, also, and needed it just as badly. We know, too, 
that there are some very sound political and economic 
reasons why these companies should produce their 
oil as rapidly as feasible from their properties abroad. 

But it is equally unfeasible for them to run the risk 
of damaging their domestic properties and relations 
by failure to act realistically under the conditions. 


Ray bh. De 
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Economic Trends More Favorable 


By RAY L. DUDLEY, Publisher, and WARREN L. BAKER, Editor 


ECONOMIC TRENDS in the oil industry during 
June were the most favorable of the year. Encourag- 
ing developments resulted in lowering of a part of the 
storm signals which have been flying over the in- 
dustry for months, but it appeared that the industry 
was not entirely out of danger yet and some warning 
flags still were aloft the end of June. 


HIGHLY ENCOURAGING was the stoppage of 
additions to crude oil stocks during June, and pros- 
pects that sizeable drafts may occur on crude stocks 
in July and August. Consequently, firmer crude prices 
appear likely, with postings for light crudes probably 
now Safe for the summer, but additional adjustments 
in heavy crudes prices a possibility. Meanwhile, large 
consumption of gasoline was reducing these stocks 
at satisfactory rates, and there were indications that 
fuel oil demand would be greater during the coming 
winter than anticipated heretofore. 

Drafts on crude stocks are expected to be of size- 
able proportions in July, since lower production 
allowables have been set in Texas, Louisiana and 
Arkansas for the month. This would constitute a 
marked and highly favorable change, crude stocks 
having risen steadily for a year until the first of 
June. Latest available figures show U. S. crude in 
storage totaled just under 275 million barrels on 
June 18, a decline of 234,000 barrels since May 28 
despite a sizeable gain in the latest week which 
largely offset a sharp decrease during the preceding 
week. 

It is indicated that U. S. production in July will 
average around 4,800,000 barrels daily as compared 
with 4,930,000 barrels in June. Since June crude pro- 
ducing rates were closely in balance with require- 
ments, reduced production in July should cause drafts 
on crude stocks. Predictions as to the amount of 
crude which likely will be taken from storage in July 
range from 4 to 10 million barrels. 

Unless the Texas Railroad Commission issues a 
revised order upping the state’s allowable in August 
(the commission has issued a two-month order for 
July and August cutting allowables by 125,000 barrels 
daily) another 6 to 10 million barrels likely will be 
taken from storage during August. 

Recent developments in the crude market reflect 
an increased stability. Although some further reduc- 
tions in prices of heavy crudes took place during the 
first half of June, the revisions were far less numerous 
and widespread than previously and no changes were 
made in the latter part of the month. Moreover, 
Pennsylvania Grade crude prices were advanced 13 
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to 16 cents per barrel after having experienced six 
successive reductions since last December. Mean- 
while, increases ranging up to 28 cents per barrel 
were posted on California lighter crudes although 
reductions up to 22 cents per barrel were made at the 
same time in heavy grade crudes. ; 

Light crude oil shortages are to be more acute 
under indicated producing rates and stock trends. A 
shortage of light crudes and an excess of heavy 
grades have existed for some time, as we have pointed 
out in past months. The additional cuts in production 
allowables scheduled for July will further reduce the 
amount of light crude as well as heavy crude avail- 
able, reductions generally having been applied with- 
out regard to type of oil. Much of the anticipated 
drafts on crude stocks undoubtedly will involve light 
grades as refiners attempt to make up for shortages 
in this type of oil, hence any sizeable reduction of 
crude oil inventories might actually place the in- 
dustry in a squeeze for high-gravity crudes. This is 
more than a mere possibility. 

Gasoline stock drafts continue to take place in 
such volume that earlier worries of an over-supply 
are disappearing rapidly. 

Motor fuel inventories have declined steadily and 
sharply since March 26. On June 18 they amounted 
to 116% million barrels, which was 11% million 
barrels less than in late March. Four million barrels 
of this decrease occurred in the last three weeks. 
Consequently, gasoline stocks now are only 12 million 
barrels greater than at the corresponding period in 
1948, whereas they were 15 million barrels larger 
than in 1948 on March 26. 

A continuation of this withdrawal rate would bring 
gasoline inventories down to 75 or 80 million barrels 
on October 1, the end of the big consuming season. 
This would be well under the 90% million barrels 
held in storage on October 1 last year, and would be 
beneath the figure of 85 million barrels generally 
accepted as a desirable level for that time of the 
year. Therefore, it appears that some enlargement 


of the motor fuel production rate resulting from any | 


increase in refinery operations could take place with- 
out causing gasoline supplies to become a problem. 

Higher demand is a definite prospect for the re- 
mainder of the year, with particularly significant 
gains indicated for the fourth quarter. This means 
larger crude runs to stills are due, which in turn will 
require increased crude production. 

Meanwhile, prospects for distillate fuel oil sales 
are showing improvement. Shipments of new oil 
burners are substantially exceeding those of a yeaf 
ago by a growing volume, Oil burner shipments in 
May this year were about 45 percent greater than in 
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But Storm Warnings Still Aloft 


WORLD OIL'S summary of the oil situation at the close of June 


the same month of 1948; April shipments were 37 
percent higher than in April, 1948. 

Consequently, sales of heating oils may prove 
larger than previously anticipated, perhaps as much 
as 8 percent higher this winter than last winter. 
Diesel oil consumption may show an even greater 
gain. 


e ® ® 
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LESS FAVORABLE developments, causing par- 
tial discount of encouraging ones, center chiefly 
around the fuel oil situation. The growth in distillate 
and residual fuel oil stocks and their high level for 
this season of the year may cause a serious over- 
supply by next winter. Three reasons underlie appre- 
hension on this score: (1) the continued importation 
of foreign-produced crude at higher rates than in the 
corresponding months of 1948, much of which yields 
large quantities of unneeded fuel oils; (2) improper 
application of restrictions on U. S. production which 
has resulted in an over-supply of fuel oil-bearing 
crudes and a shortage of needed gasoline-yielding 
crudes; and (3) prospective increased refinery runs 
because of anticipated higher demand, which would 
enlarge the production of fuel oils along with greater 
output of gasoline. 

While everyone has been greatly encouraged by 
the beginning of drafts on crude stocks, some still 
think the crude price situation remains in delicate 
balance. The excessive supply of fuel oil could over- 
load some companies to the extent that distress 
selling might result if these stocks continue growing. 
Such unloading could affect the industry’s whole 
price structure. 

In view of the shortage of light crudes, any size- 
able reduction in crude stocks might boomerang by 
causing refiners to depend to a larger extent on heavy 
crudes against their wishes. Any such development 
would only add additional quantities of fuel oil to 
the already excessive volumes on hand. Thus, while 
the industry’s position as a whole may continue im- 
proving, the fuel oil situation might become a most 
seriously weakening influence. 

This situation is aggravated by the improper han- 
dling of reductions in domestic producing rates. All 
cuts.on Texas production, which in July will account 
for 700,000 barrels of the nearly 900,000-barrel per 
day decline in U. S. producing rates since last De- 
cember, again have been imposed on an “across-the- 
board” basis without any regard to the market de- 
mand for different grades of crude. 

Oil men are in unanimous agreement that a 100,000- 
barrel crude allowable reduction in the right spots 
would have been far more beneficial than some of 
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the 200,000-barrel cuts applied on an across-the-board 
basis. 

Enlarged imports of foreign crude undoubtedly are 
another very disturbing factor. Since most of the oil 
imported is of low gravity, it has added substantially 
to the oversupply of fuel oil-bearing crudes. 


Although importers two months ago informed the 
Texas Railroad Commission that imports would be 
reduced to 325,000 barrels daily in June, preliminary 
figures indicated crude imports in June will average 
415,000 barrels daily. This rate would be approxi- 
mately the same as in May and April, but in contrast 
with a low of 357,000 barrels per day in March of 
this year. Available data also indicate crude imports 
during the first six months of 1949 will average 
around 415,000 barrels daily. This would represent 
an increase of 112,000 barrels per day or 37 percent 
above the quantities imported during the first half 
of 1948, or also exactly the same amount of gain 
shown by U. S. crude stocks since the first of the year. 

Although the outlook now is for the sale of more 
distillate fuel oil than heretofore anticipated, stocks 
of this product must still be regarded as excessive. 
Inventories of distillate fuel oils east of California 
now total 50 million barrels, an increase of 19 million 
barrels or 60 percent over a year ago. Therefore, 
refiners must continue to hold yields of these products 
to a minimum, particularly if crude runs to stills are 
increased. 

In view of the surplus of heavy oils, the installa- 
tion of additional facilities for handling this type of 
crude would seem imperative. 


IN SUMMARY, recent industry trends have been 
on the plus side. Stoppage of additions to crude 
stocks and reductions in gasoline inventories, off- 
setting the continued over-supply of fuel oil. 

In prospect are higher petroleum product con- 
suming rates. This outlook, when coupled with pres- 
ent low production allowables presages reductions in 
crude stocks, higher producing rates later in the 
year and decreases in gasoline stocks to satisfactory 
levels. Consequently, stronger price structures are 
indicated. In view of the improvement in the crude 
supply relationship with demand, we think only a 
not-now-indicated weakening of the gasoline market 
would cause a light crude oil price cut this summer, 
although additional adjustments may occur in heavy 
crudes in some areas, due to local conditions. 

However, the situation must be viewed with some 
caution because of the fuel oil situation—which could 
become acute suddenly if refiners manufacture too 
much of this product. 
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When you consider any mechanical device for centering 
your casing, there is one fact you must Know—one feature 
only that can mean cementing success or failure. 

Does it exert MAXIMUM CENTERING 
FORCE AT THE CEMENTING POINT? 
After several years of manufacturing and field testing— 
after months of exhaustive tests of all makes of casing 
centralizers—we have designed, developed and are manu- 
facturing the BAKER Model “G” CASING CEN- 
TRALIZER which we know, and can scientifically prove 


REALLY CENTER YOUR CASING WITH 
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to you, exerts the maximum centering force when your 
casing is landed in the open hole. | 

You should know these facts, which are clearly and 
simply set out in a new 16-page, three-color brochure, 
before you cement another string of casing. We suggest, 
therefore, that you ask the Baker representative in your 
area for a copy, or send your name and address to Baker 
Oil Tools, Inc., Box 3048, Houston 1, Texas, or Box 
2274 Terminal Annex, Los Angeles 54, California, $0 
that your copy may be sent to you at once. 












Conditions Good for 
Oil Industry Workers 


INDUSTRIAL STABILITY in terms 
© of labor satisfaction and welfare is 
» higher in the petroleum industry than in 
» nearly any other industry in the U. S., 
» according to an analysis made by J. B. 
| Plumb, marketing coordinator of Sun 
' Oil Company in an address before the 
' Cleveland Petroleum Club. From 1946 
' to 1948, inclusive, American industry ex- 
perienced 12,097 strikes, according to the 
© Bureau of Labor Statistics. On this 
' basis there should have been 121 strikes 
' in the oil refineries (where most strikes 
| in the oil industry occur), but there were 
| only 26. 

| This reflects the fact that “the oil in- 
Wdustry is a good place in which to 
" work,” said Plumb. “That includes three 
) elements: high wages, stability of em- 
' ployment and good employe benefits. 
| On all three the oil industry’s score is 
especially high.” 

In the years 1946, 1947 and 1948 the 
" average weekly wages of all oil refinery 
)workers ranged from 26 to 35 percent 
) above the average of all manufacturing 
Pindustry; and the wages of all oil and 
gas production employes ranged from 
'20 percent to 25 percent above. Bureau 
Sof Labor Statistics show that for Jan- 
huary, 1949, oil refinery employes drew 
‘the highest average weekly wage of all 
Classes covered by the bureau’s report. 
Labor turnover is low in the oil in- 
dustry, Plumb pointed out. From 1946 
© to 1948 separations from employment in 
- all manufacturing industry ran at five 
times the rate reported for petroleum 
refining. 
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Plumb quoted a National Industrial 

| your Conference Board survey to show that 

oil companies are in the forefront in pro- 

viding for employes’ inexpensive life in- 

y and surance, sickness and accident benefits, 

shure, free physical examinations, medical fa- 

ggest, cilities, paid sick leaves, and hospitali- 

zation. “In addition,” says Plumb, “oil 

| your companies are far above the average in 

Baker assisting employes in social and recre- 

» Box ational activities, in providing pension 

‘ | plans, stock purchase plans, adult edu- 
1a, $0 


cation, and liberal holiday and vacation 
allowances, and in the preparation of 
employe publications and other com- 
munications to employes.” 


The petroleum industry’s record on 
wages, stability of work and employe 
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T he hanging Panorama 


benefits is grounded in certain economic 
circumstances which are outstanding. 
The first is the extremely high invest- 
a situation which 
raising the level of skills 
required in oil industry jobs. The 
second is “the large amount of horse- 
power provided per employe in the pe- 
troleum industry which makes the total 
direct wage cost lower in. relationship 
to total costs than in industries which 
depend to a large extent on human 
muscle-power.” The third is the steady 
demand for petroleum products without 
wide seasonal swings. A fourth lies in 
the steady expansion of the oil industry, 
thereby affording the creation of new 
job opportunities; and a fifth “is the 
competitive nature of the petroleum in- 
dustry which has made it prudent for 
oil company managements to maintain 
wages and employe benefits on a com- 


ment per employe, 


results in 


petitive basis.’ 


Imports Force Review 
Of Foreign Activity 


CLAMOR FOR limiting U. S. oil im- 
ports is making it increasingly essential 
for importing companies to base their 
foreign operations primarily on foreign 
markets, as they have generally done 
heretofore. 


In view of recent high imports in the 
face of sharply reduced domestic pro- 
duction, there is row vigorous insistence 
by domestic producers that the federal 
government should limit imports by 
tariff or quotas. Such restrictions are 
necessary, it is contended, to make into 
effective national policy the principle of 
letting foreign oil supplement but not 
supplant domestic oil—a principle gen- 
erally accepted by importing companies 
as well as domestic producers to assure 
a healthy and strong domestic industry, 
capable of meeting national emergencies. 


This demand for limiting imports by 
law is based on the fact of recent high 
imports and the contention that volun- 
tary action of importing companies is 
impractical. Cut-backs in imports by one 
company are too easily offset by in- 
creases of other companies, it is stated, 
and reductions by all American import- 
ing companies could be offset by ship- 
ments of foreign-owned companies. 

This problem is expected to become 
more acute as development of prolific 
foreign production proceeds, Within a 





few years, foreign producing potential 

will be 1 million barrels a day above 

foreign consumption, it is claimed. 
The U. S. 


before it an important question of policy. 


government therefore has 


Associations of independent operators 
are putting increasing pressure upon 
Congress, demanding limitation of im- 
ports, and importing companies them- 
selves deny that they want to supplant 
domestic oil with foreign oil. In these 
circumstances it would seem that ap- 
propriate government policy and indus- 
try action should not be too difficult. 

However, the problem is complicated 
by the ramifications of overall foreign 
policy and aims. American development 
of industry in friendly foreign countries 
is one of the principal aims of present 
foreign policy, President Truman enuci- 
ated the aim of “making the benefits 
of our scientific advances and industrial 
progress available for improvement and 
growth of underdeveloped areas.” 


Strictly in accord with this aim are 
the American oil company operations 
abroad. U. S. oil companies have taken a 
very prominent part in furthering in- 
dustrial progress abroad by the appli- 
cation of private capital and technical 
skills. They also have pursued high ideals 
and standards in dealing with the people 
of the countries where they operate, aid- 
ing social and economic welfare and 
training native workers for oil industry 
jobs, thus promoting good will toward 
America. 


The U. S. government has encouraged 
oil development in foreign countries in 
various ways, including the making of 
reciprocal trade agreements, under which 
tariff rates on oil imports have been 
reduced. 


In dealing with the import question 
the U. S. government will have to recon- 
cile its attitude with the general foreign 
policy and the past policies regarding 
oil, while giving full consideration to the 
interests of the domestic industry and 
the national welfare. Insofar as the gov- 
ernment and U. S. companies operating 
abroad can help to increase foreign con- 
sumption, the foreign nations will benefit 
and there will be less pressure to seek 
markets for the foreign oil in the U. S. 
And insofar as U. S. companies hence- 
forth shape their foreign operations in- 
creasingly in line with foreign require- 
ments, the need for new government 
restrictions on imports will be reduced. 
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Tank Armor is Tougher than Well Casing 


In the first tank battle on the North African desert in 
World War II the armor-piercing bazooka rocket was 
the secret weapon of the U. S. Army that helped to turn 
the tide. Its amazing potency in penetrating enemy tank 
armor was due to the tremendous directionalized energy 
of the cone-shaped Jet charge carried in its warhead. 

Just as the bazooka rocket proved more effective than 
bullets as an armor-piercing tank destroyer, the Welex 
Jet gun has proven more effective than any other 


method of casing 






perforating 


—— . ever known. 





Houston, Tex. 
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WELEX 


3909 Hemphill 


Wichita Falls, Tex. 


Mr. Henry Mohaupt, inventor of the modern shaped 
charge used in the famed bazooka rocket, guided the 
many steps in the development of the Welex Jet 
process. Under his direction the engineers of Welex Jet 
Services, Inc., worked almost four years perfecting the 
shaped charge for casing perforating and open hole 
shooting. 

Every Welex field crew is trained and supervised by 
the men who perfected the Jet process. Phone your 
nearest Welex station for prompt service day or night. 


Write for Illustrated Bulletin on Jet Processes. 


f SERVICES, Inc. 


Fort Worth 9, Texas 





Phone 4-3245 


Odessa, Tex. Ardmore, Okla. Lindsay, Okla. Caracas, Venezuela 


WORLD OIL « July 1, 1949 














Oil 
Ba: 
N 
low 
the 
to a 
Divi 
fore 
One 
said 
tion 
men 
stor: 
“) 
in t 
abov 
ity, 1 
cons 
If tl 
ata 
supp 
H 
supp 
steac 
that 
1942 
spite 
Ti 
pres 
oil: | 
the | 
from 
past 
than 
to th 
lantic 
all tl 
are ii 
Ur 
light 
stora 
is th 
omist 
see | 
stora: 
flect 
ery r 


Pric 
Mar 

Alt 
some 
keros 
revisi 
wides 
creas 
Penn. 


July 








haped 
d the 
x Jet 
ex Jet 
ig the 

hole 


ed by 


your 


night. 


1ezuela 


1949 














Monthly News Analysis 


U. S. HAS RELATIVELY LOW OIL INVENTORY . . . MARKETS STABILIZING 
PRODUCTION TO BE CUT FURTHER . . . INDUSTRY TO SPEND $2.1 BILLION 


Oil Stocks Called Low on 
Basis of Days’ Supply 


Not an over-supply but a relatively 
low inventory of oil actually exists in 
the U. S. at the present time, according 
to analyses presented by the Oil and Gas 
Division of the Interior Department be- 
fore recent Congressional committees. 
One Oil and Gas Division spokesman 
said that the current “excess oil” situa- 
tion is primarily one of inadequate move- 
ment of refinery stocks into secondary 
storage. 

“Many persons consider supply simply 
in terms of the number of barrels of 
above-ground stocks,” he said. “In real- 
ity, the proper index of supply is the daily 
consumption rate against existing stocks. 
If this yardstick is applied the U. S. is 
at a low point, not a peak, in petroleum 
supplies.” 

He testified that the curve of “days’ 
supply of petroleum” has been almost 
steadily downward for ten years. In 1938 
that index stood at 147; in 1940 at 137; in 
1942 at 118; in 1946 at 88; and today, de- 
spite “shortage” conditions it is only 92. 


Two factors are responsible for the 
present “appearance of abundance” of 
oil: the warm winter of 1948-1949, and 
the lack of normal movement of stocks 
from primary to secondary storage. The 
past winter averaged 8.2 percent warmer 
than normal and the greatest deviation 
to the abnormally warm was in the At- 
lantic seaboard area where one-fifth of 
all the nation’s home oil-burning units 
are installed. 


Unsettled price structures in both 
light and heavy oils have slowed normal 
storage movements of these products. It 
is the opinion of many industry econ- 
omists that the latter half of 1949 will 
see such an adjustment in secondary 
storage as to strengthen prices and re- 
flect back on both production and refin- 
ery runs. 


Price Changes Fewer as 
Markets Gain Stability 


Although recent weeks have brought 
some further reductions in prices of 
kerosine, fuel oil, and heavy crudes, the 
revisions were far less numerous and 
widespread than previously, and_ in- 
creases have been posted in prices of 
Pennsylvania grade crudes and some 
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lighter crudes in California. The markets 
have assumed more stability through the 
sustained curtailment of crude produc- 
tion and refinery runs and the reductions 
in prices of products and crudes that 
have been in oversupply. 

Several factors offer promise that the 
markets henceforth will be compara- 
tively firm and that prices may be 
steadier. Crude production is due to con- 
tinue under strict curtailment, with al- 
lowables closely in line with the market 
requirements of crude purchasers. Con- 
sequently, there should not be further 
material additions to crude stocks, and 
refiners should not be forced to produce 
excessive volumes of fuel oils that can- 
not be marketed. 

Although refinery stocks of kerosine 
and fuel oils are comparatively high, it is 
indicated that movements into secondary 
storage have been sub-normal and will 
have to be increased. Marketers and con- 
sumers have held off on purchases from 
refiners because it was indicated that 
fuel oil prices might go lower. However, 
secondary storage must be built up dur- 
ing the summer and fall to avoid short- 
ages next winter. With prices now more 
stable, and with some refiners offering 
to protect customers against any further 
price declines, the movement into sec- 
ondary storage now is encouraged. Such 
movement would tend to strengthen the 
fuel oil market and improve the crude 
market. 


Among the recent further adjustments 
of product prices was the June 21 reduc- 
tion by Standard Oil Company (Indiana) 
in its “normal” consumer tank wagon 
prices by % cent per gallon on kerosine, 
range oil, furnace oil, and diesel oil, 
effective in 11 Midwestern states where 
the company markets. 

Esso Standard Oil Company an- 
nounced in New York June 17 that it 
would extend from September 1 to Oc- 
tober 1 its price protection to re-sellers 
of No. 2 fuel oils. If prices should de- 
cline within that period, the customers 
meanwhile making purchases would be 
given the advantage of such decreases. 
Some other companies have offered cus- 
tomers similar price protection. 

Effective June 16, the Joseph Seep 
Purchasing Agency of South Penn Oil 
Company increased Pennsylvania grade 
crude prices 13 to 16 cents a barrel. Brad- 


ford Allegany crude was raised 13 cents 
to $3.40 per barrel. This action erased the 
13 cent reduction of May 11, which was 
the final of a series of cuts since early 
December, 1948, when Bradford crude 
was $5 per barrel. The upturn in prices 
reflected achievement of balance between 
supply and demand for this lube-oil 
crude. 

Leonard Pipe Line Company effective 
June 13 reduced all its postings for 
Michigan crudes 15 cents per barrel. 
Simrall Division of Roosevelt Oil & Re- 
fining Company had cut its Michigan 
postings 22 cents on May 16, and two 
days later Bay Pipe Line Corporation 
lowered postings the same amount. 

A reduction of 13 cents a barrel in 
Gulf Refining Company crude postings 
in six South Louisiana fields around New 
Orleans, effective June 7, was described 
by the company as an “adjustment,” 
which made these prices the same as 
those of several other purchasers for 
comparable crudes. 

Ohio Oil Company on June 1 reduced 
postings for Stephens, Arkansas, crude 
by 25 cents a barrel, in reflection of the 
weak demand for heavy oils. 

On the West Coast, effective June 1, 
Standard Oil Company of California 
lowered heavy fuel oils 15 cents a barrel. 
It was the third cut since the beginning 
of the year, the three having totaled 60 
cents. At the same time the company 
posted reductions ranging up to 22 cents 
in heavy grade crudes and increases up 
to 28 cents in lighter crudes. Standard’s 
lowest posting, 99 cents a barrel for 
Gato Ridge 12-gravity crude, is down 95 
cents from the peak reached’ in 1948. 
Union Oil Company on June 2 revised 
crude postings, reducing heavy crudes by 
amounts ranging up to 33 cents and 
increasing lighter crudes as much as 16 
cents. General Petroleum Corporation 
lowered light and heavy fuel oil prices 
10 to 15 cents to meet competition. 


Production of Crude Due 
For Further Curtailment 

Further curtailment of crude produc- 
tion in July and no material increase in 
August is the prospect facing U. S. pro- 
ducers under proration programs for 
those months. As compared with re- 
ported U. S. production of 4,930,750 bar- 
rels daily in the week ended June 11, it 
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is indicated that the national output may 
average only around 4,800,000 barrels 
daily for July. 

In announcing Texas allowables for 
July and August, the Texas Railroad 
Commission said they represented a re- 
duction of 125,000 barrels daily from 
June 11 allowables and a reduction of 
135,000 daily from June 1. This cut in 
allowables was in line with reductions in 
crude purchasers’ nominations. 

In an emergency order effective June 
15, Louisiana allowables were cut 10 per- 
cent from the 544,885 barrels per day 
originally authorized for June 1. The 
order did not apply, however, to stripper 
wells. The Louisiana Department of 
Conservation said the lower allowables 
were necessary because of excessive sup- 
plies of crude and lack of storage and 
markets. 

The Arkansas Oil & Gas Commission 
reduced allowables 15 percent in an 
emergency order June 6 and has ex- 
tended the order through July. The re- 
duction was made after Esso Standard 
Oil Company reduced crude purchases 
by 15 percent in Louisiana, Arkansas, 
and Mississippi in early June. The com- 
pany explained that the action was due 
to slow movement of distillate fuels 
from its Baton Rouge refinery and re- 
sultant filling of tankage. At the begin- 
ning of June, Arkansas was producing 
about 80,000 barrels daily. 

Mississippi crude production also has 
been reduced in consequence of the cut 
in purchases by Esso Standard. The 
state averaged 107,000 barrels daily in 
May, and output was down to 98,500 
daily in the week ended June 11. 

The Esso Standard 15 percent reduc- 
tions in field runs and crude purchases 
in the three states amounted to a total 
of about 40,000 barrels daily, and the 
company curtailed crude runs at the 
Baton Rouge refinery by about 30,000 
barrels daily. 


Demand Outlook Points 
To Higher Operations 

Although the total demand for all oils 
in the first quarter of 1949 was 1.4 per- 
cent less than in the initial quarter of 
1948, it is still expected that this year as 
a whole will show a moderate increase 
over last year’s all-time record demand. 


Among those who expressed this view 
were F. W. Abrams, chairman, and 
Eugene Holman, president, of Standard 
Oil Company (N. J.), in statements to 
stockholders June 1. Holman said there 
had been no marked change in basic and 
growing demand for heating oil prod- 
ucts. Declines of about 6 percent in do- 
mestic heating oil sales and 14 percent in 
kerosine sales in 1949 compared with last 
year were attributed largely to the past 
winter’s unseasonably warm weather. 
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Gasoline sales have been running 9 per- 
cent above last year, and for gasoline 
and railroad diesel oils, there has been 
no leveling off in the upward trend in 
consumption, said Holman, although 
some leveling off may be expected to 
occur. Industrial fuel oil sales have 
stopped increasing, he stated, and have 
been about 5 percent lower than last 
year. 

While some increase in demand is in 
prospect for 1949 over 1948, crude pro- 
duction and refinery runs are lower than 
last year. Holman explained that this is 
because last year more than 5 percent 
of the industry’s production of crude and 
finished products went into building up 
inventories. This year, he said, substan- 
tially all the industry’s production is ex- 
pected to reach consumers, with little if 
any devoted to increasing stocks. 

Present rates of supply in the form of 
domestic production and imports are at 
least 6 percent below predicted demand 
in the second half of this year, Holman 
stated, and therefore some increase in in- 
dustry operations seems inevitable. 


$2.1 Billion to Be Invested 
By U. S. Oil Industry in 1949 


Capital expenditures by the U. S. 
petroleum industry in 1949, for expan- 
sion and modernization, will total about 
$2,146,206,000, a decrease of 8.9 percent 
from the peak of $2,355,033,000 reached 
in 1948, according to an API survey. The 
1949 total will be equivalent to $53 for 
each of the 40 million cars, trucks, and 
buses in the country. Major part of the 
capital will come out of oil company 
earnings and the remainder from loans 
by banks and insurance companies. 

Of the projected 1949 capital expendi- 
tures, $1,134,784,000 (52.9 percent) will 
go into the production division, $524,- 
797,000 (24.4 percent) for refining, $201,- 
019,000 (9.4 percent) for transportation, 
$232,145,000 (10.8 percent) for market- 
ing, and $53,461,000 (2.5 percent) for 
other facilities. 

The above percentages of the total for 
production and marketing are slightly 
higher than in 1948, while those for re- 
fining, transportation, and miscellaneous 
are slightly lower. The total capital ex- 
penditures of $2,355,033,000 in 1948 in- 
cluded $1,223,320,000 (51.9 percent) for 
production, $588,012,000 (25.0 percent) 
for refining, $264,273,000 (11.2 percent) 
for transportation, $209,078,000 (8.9 per- 
cent) for marketing, and $70,350,000 (3.0 
percent) for other facilities. 

The scheduled investment for produc- 
tion facilities in 1949 is 7.2 percent less 
than in 1948, compared with the 8.9 per- 
cent decrease for the industry as a 
whole. 

In 1947 the industry invested $1,878,- 
147,000 in new facilities and rehabilita- 
tion. For the three years, 1947, 1948, and 


1949, the total will amount to $6,379. 
386,000. Of this, the production division 
will account for a little more than 59 
percent, with investment of $3,255,489 009, 

In addition to the total of more than 
$2.1 billion in direct capital investment 
in 1949, the nation’s oil companies haye 
budgeted $119,119,000 for intangible de. 
velopment. These funds are earmarked 
to pay for the proving and development 
of prospective oil fields when such costs 
are not capitalized and in part for losses 
sustained when wells fail to produce ang 
are abandoned as dry holes. 


Compromise on Tidelands 
Is Proposed in Congress 

Congress may work out a temporary 
solution of the tidelands dispute by 
which state control of offshore oil de. 
velopment will be assured pending the 
result of the federal government’s suits 
against Texas and Louisiana. The com- 
promise proposal emerged from a Wash- 
ington “peace conference” sponsored by 
House Speaker Rayburn and attended 
by representatives of government agen- 
cies and by delegates from the states 
involved. 

Chief points in a plan proposed by 
representatives of several states are: 


1. The states would concede “para- | 


mount rights” of the federal government 
in the submerged areas from low tide 
out. But the term “paramount rights” 
would remain undefined and the issue 
of ownership of the submerged areas 
would not be raised. 

2. Present state claims and laws, pro- 
ration policies, taxes, etc., would apply 


to the submerged areas for those dis- | 


tances offshore that are now claimed by 
the states. This would be 10% miles for 
Texas, and three miles for the other 


states. | 


3. In the areas so conceded to the) 
states, the states themselves would de-| 
rive 62% percent of all royalties on ail| 
development, and the federal govern-| 
ment would receive 37% percent. Be} 
yond the states’ areas, the percentages 
would be reversed—the federal govern: 
ment receiving 6214 percent and the 
states 371% royalty. 

4. Once passed by Congress, this 
compromise would have to be approved 
by the state legislatures of all states 
involved in a three-year period. 

The Department of Justice is working 
on a bill, which would be introduced 
only after approval by Atorney General 
Tom Clark and Secretary of Interior 
Julius A. Krug, embodying some of the 
above ideas but differing with some. It 
would not require ratification by stalt 
legislatures and would not give to the 
states any share in oil revenue out be 
yond the traditional borders, Withis 
those borders it would recognize 








lidity of present oil and gas leases, ail 
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it would not interfere with the right of 
Texas and Louisiana to defend their 
claims to ownership in the suit now be- 
fore the Supreme Court. In event the 
U. S. wins in the Supreme Court and 
Congress fails to enact quitclaim legis- 
lation, the states would act as agents 
of the U. S. in administering present 
and future leases, subject to review by 
federal authorities, with federal and 
state governments sharing in revenue 
from oil. Under this proposal, a serious 
deterrent to offshore development would 
be removed, as desired by all concerned, 
including the federal government. If the 
court upholds the states’ claims, they 
lose nothing by the plan, while if it 
rules against them they would be as- 
sured of advantages under the compro- 
mise proposal. 

President Truman has indicated that 
he might at least consider the merits of 
this compromise legislation, although he 
vetoed a quitclaim bill and has actively 
asserted the federal government claims. 
It is felt that the President may yield 
if urged by Secretary Krug, Attorney 
General Clark, and other advisers. 

Rayburn hopes for Congressional ac- 
tion before adjournment, and Chairman 
O’Mahoney of the Senate Interior Af- 
fairs Committee is ready to sponsor the 
legislative compromise as soon as com- 
plete agreement can be reached. 


NPC Recommendations on 
Oil Imports Are Asked 


A particularly significant development 
in regard to the controversial question 
of petroleum imports was the June 17 
formal request by Secretary of Interior 
Julius A. Krug for a study of the prob- 
lem by the National Petroleum Council. 
He asked NPC to make the study and 
submit to the government its recommen- 
dations on imports and on the question 
of building up a surplus crude oil pro- 
ducing capacity in the U. S. 

Krug said that although NPC sug- 
gested a policy on imports in its Na- 
tional Oil Policy report, a more detailed 
study and recommendations were desir- 
able and necessary. He also said that an 
NPC study of reserve producing capac- 
ity for meeting emergencies would be in 
the public interest and of great value to 
the government. 

The question of petroleum imports has 
been given considerable publicity through 
hearings of the House Small Business 
Committee, of which Congressman 
Wright Patman of Texas is chairman. 
At a hearing in Dallas, statements were 
offered indicating that a sound national 
defense policy requires full development 
of domestic oil and a healthy and pros- 
perous domestic industry; that there is 
no danger of early exhaustion of U. S. 
petroleum resources; and that current 
high imports are a threat to the stability 
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of the domestic industry, adversely af- 
fecting drilling, wildcatting, stripper well 
operations, and employment. 

The House Small Business Committee 
later held hearings at Washington, in 
which a statement was made by Eugene 
Holman, president of Standard Oil Com- 
pany (N. J.), opposing proposed legisla- 
tion for additional federal government 
restrictions on imports. As head of the 
largest importing company, which also 
has heavy investment in the domestic 
industry, Holman asserted that fears of 
a flood of foreign oil imports are un- 
founded in economics. He said that im- 
ports have been generally in conformity 
with the policy of only supplementing 
and not supplanting domestic supply. It 
was in order to be sure of avoiding 
shortages, as in the winter of 1947-1948, 
that imports were increased in 1948, 
Holman stated, and because of contracts, 
time is required to readjust imports to 
the new situation of more plentiful sup- 
ply. He gave figures to show that his 
company has been reducing imports. 


Resources for Manufacture 
Of Synthetic Oil Studied 


Work has been started on a national 
survey of resources for a domestic syn- 
thetic fuel industry, which will be made 
for the U. S. Army by a group of engi- 
neering firms headed by Ford, Bacon & 
Davis, Inc., New York. About 75 men 
will be employed on the survey, and 
work is scheduled to be completed in 18 
months. 

For the project, the Army awarded 
a $1,341,637 contract, which includes sub- 
contracts with four other engineering 
firms and an independent consultant. 
The survey will determine extent and 
nature of deposits of coal, natural gas, 
oil shale, and oil-impregnated strippable 
deposits which might be available for 
making synthetic liquid fuels. It will 
also provide information on water sup- 
ply, power supply, transportation, hous- 
ing, availability of labor, and other fac- 
tors. Data will be obtained from federal, 
state, and local governments; mining, oil, 
railroad, and drilling companies; univer- 
sities and colleges. Data will be corre- 
lated, analyzed, and tabulated for a 
national report and reports by states, 
indicating general areas suitable for 
plants. The studies will cover 37 states 
and Alaska. 

Subcontractors employed for the proj- 
ect include the following: for coal 
studies, Paul Weir & Company, Inc., 
Chicago; for natural gas and oil shale, 
DeGolyer & MacNaughton, Dallas; for 
oil impregnated strippable deposits, Max 
W. Ball, Washington, D. C.; for water 
supply studies, Malcolm Pirnie Engi- 
neers, New York; and as a consultant on 
processes, Horace M. Weir, Philadel- 
phia. 


Synthetic Liquid Fuels 
Can Assure Enough Oil 


In the face of increasing consumption 
per capita and an increasing population 
present surpluses of oil products will 
not necessarily be of long duration, In 
less than a decade, shortages of domes. 
tic petroleum can appear, but the prob. 
lem can be satisfactorily solved by de- 
velopment of synthetic liquid fuels, This 
view was expressed June 28 by W. ¢ 
Schroeder, chief of the Office of Syn. 
thetic Liquid Fuels, U. S. Bureau of 
Mines, before the ASME at San Fran. 
cisco. 

Four courses available to prevent 
shortages, he said, are (1) importation 
of petroleum, (2) secondary recovery, 
(3) development of tidelands oil, and 
(4) development of synthetic liquid fuels, 
Probably the most important of these, 
he said, is development of synthetic liq- 
uid fuels. This would insure a liquid 
fuel supply independent of foreign 
sources and adequate for centuries, he | 
explained, as well as provide a new 
American industry. 

Cost of producing synthetic liquid 
fuels has been reduced, he said, and re- 
fined products such as gasoline, diese] 
oil, and heating oil can be made from 
coal and oil shale for as little as 84 to 
12 cents a gallon. 

Excluding profit and interest on plant 
investment, Schroeder estimated that 
gasoline can be produced from coal at 
costs ranging from 9 to 12 cents per 
gallon. The plant investment would be 
between $7000 and $8500 for each bar- 
rel of capacity per day for plants of 
10,000 barrels capacity and over, he said. 

The cost of crude shale oil, excluding 
profit and interest on investment, is ap- 
proximately $2 per barrel, Schroeder 
stated. From this he estimated that the | 
cost of gasoline, diesel oil, and heating | 
oil made from the crude shale oil would 
be about 8.4 cents per gallon, Initial 
plant investment would be between $4000 
and $5000 per barrel per day capacity, | 
he added. 

Costs of oil shale products have been 
brought down by developments in both 
mining and processing of the oil shale, 
said Schroeder. Mining costs will be less 
than 60 cents per ton of shale, he stated, 
with mechanized mining methods per 
mitting output of over 100 tons per maf 
day underground. 

There has been substantial progress 
also in refining oil shale, he stated, i 
dicating that 75 to 85 percent of crude 
shale oil can be converted economically 
into gasoline, heating oil, and diesel fei 
Retorting of oil shale is essentially) 
simple heating process, said Schroe¢ 
but it still needs study to determine 
most efficient equipment. 
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SOUTHERN STATES: Wyatt Metal and Boiler Works, Houston 


Lhe Wiggins Lodek Floating Roof 


. . . designed specially for the storage of corrosive oil 
products. The entire under surface being in complete 
contact with the tank contents, no vapors are trapped or 
can collect beneath the roof. 


The basic exclusive conservation features of the Hidek 
Roof including the triple seal and extra large pontoons 
are retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 


WESTERN STATES: Consolidated Western Steel Corporat Son Francisco 
Dallas, Texas © (CANADA: Toronto 
GREAT BRITAIN: Motherwell Bridge & Engineering Co 

FRANCE 


Angeles 


Iron Works Ltd 
itd., Scotland 


Etablissements Delattre & Frovord reunis, Paris 
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Petroleum 


Crude Production Cut Back 
By CECIL SMITH, 





Mi igs, STATES crude production was cut back in May for the 
third consecutive month in an effort to hold back mounting crude stocks 
and to bring supply and demand more closely into balance. Despite a 
decrease in crude output and an increase in the amount refined, crude 
stocks continued to rise and were about 19 percent higher at the end of 
May than they had been a year earlier. 

A moderate increase in refinery activity during May, after several months 
of sharp reductions, was devoted mainly to gasoline manufacture. The 
month’s output of this product was the highest since last December, while 
lowered refinery yields of fuel oils dropped output to a new two-year low. 
The month’s warmer weather resulted in substantial reductions being made 
from gasoline stocks, but it also resulted in over twice as much going 
into fuel oil storage. 

Crude output from U. S. fields averaged 4,954,000 barrels a day during 
May for a drop of 31,000 barrels from the previous month’s daily rate. 
A year ago crude production had been 548,000 barrels a day or 10 percent 
greater than it was in May. Practically the entire decrease occurred in 
Texas, where the state regulatory body has continued to cut producing 
allowables in an effort to bring about a closer balance between needs and 
supplies. Texas’ output in May was 540,000 barrels a day or 22 percent 
less than it had been a year earlier. 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 






































| | 
| DISTILLATE | RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
Pro- | Runste| Stocks Pro- | Stocks Pro- Stocks Pro- Stocks 
duction | Stills End of | duction | End of | duction| End of | duction! End of 
MONTH Daily Daily Month | Daily Menth Daily Month Daily | Month 
1946: 
Ds 4,625 4,520 227,996 | 1,914 | 102,394 | 787 28,990 | 1,224 34,573 
February........ 4,719 4,651 231,827 | 1,884 | 104,836 823 25,511 | 1,243 34,008 
March.......... 4,414 4,661 225,928 | 1,900 | 104,161 815 29,922 | 1,213 32,995 
ADM... . duet Sed 4,673 4,663 227,013 | 1,943 98,744 773 32,064 | 1,247 35,206 
_ | Seeeeereree 4,785 4,794 226,505 | 2,016 93,960 753 33,385 | 1,220 38,932 
MN sc cautss ..| 4,896 4,836 228,064 | 2,055 91,971 777 38,824 | 1,219 41,492 
1 errs 4,922 4,856 229,319 | 2,102 87,778 793 46,439 | 1,163 45,446 
August.......... 4,836 4,856 229,223 | 2,189 86,745 765 54,068 | 1,159 48,186 
September.......| 4,790 4,839 227,818 | 2,143 87,021 796 62,019 | 1,150 54,012 
October......... 4,785 4,736 227,660 | 2,117 85,952 788 76,780 | 1,090 55,580 
November... ... 4,823 4,684 231,788 | 2,162 88,587 791 68,145 | 1,101 52,735 
December.......| 4,725 4,789 230,176 | 2,168 92,742 805 59,912 | 1,159 47,094 
1947: 
January......... 4,671 4,739 229,432 | 2,078 99,623 778 48,197 | 1,174 41,550 
February........| 4,810 4,820 230,911 | 2,089 103,672 777 36,901 | 1,228 48,480 
MN saicanack 4,908 4,843 234,980 | 2,076 105,679 825 31,423 | 1,222 37,403 
ere 4,707 241,663 | 2,037 101,724 764 30,268 | 1,148 36,455 
Ee eee ee 5,033 4,947 243,593 | 2,128 95,209 805 34,279 | 1,204 39,992 
sis cass 504 5,099 5,120 242,707 | 2,258 89,774 807 39,676 | 1,233 43,515 
ER 5,137 5,221 236,182 | 2,302 86,003 847 46,444 | 1,244 47,600 
Augat......005: 5,173 5,260 233,843 | 2,383 85,849 869 54,707 | 1,245 51,334 
September....... §,251 5,236 230,452 | 2,375 84,360 911 59,764 | 1,237 52,578 
October......... 5,320 5,253 231,941 | 2,371 82,584 938 63,252 | 1,260 52,502 
November....... 5,291 5,291 231,085 | 2,332 87,551 942 61,334 | 1,245 52,455 
December. ...... 5,337 5,350 230,654 | 2,347 92,303 992 51,081 | 1,282 47,091 
1948: 
pe pe 5,283 5,348 229,842 | 2,328 102,167 | 1,082 41,036 | 1,278 44,636 
February..... .. 5,353 5,380 231,419 | 2,264 110,999 | 1,127 34,590 | 1,295 43,156 
March..........| 5,406 5,387 234,164 | 2,252 111,949 | 1,050 32,124 | 1,307 41,945 
OS RR 5,484 5,540 234,506 | 2,396 109,289 978 34,514 | 1,303 43,301 
Cee ..| 5,502 5,668 231,318 | 2,486 108,552 992 40,781 1,314 48,518 
Rs chaea becuse 5,544 5,632 231,412 | 2,529 104,518 998 48,352 | 1,280 52,465 
SS eee 5,522 5,631 230,955 | 2,494 98,839 994 58,725 | 1,264 58,431 
Oe  ERETEE 5,577 5,621 231,954 | 2,532 95,445 | 1,038 68,818 | 1,248 64,096 
September....... 5,435 5,376 237,302 | 2,416 90,518 961 76,320 | 1,154 68,005 
October......... 5,632 5,594 243,972 | 2,490 92,426 | 1,069 82,920 | 1,268 72,363 
November....... 5,675 5,672 250,066 | 2,551 95,589 | 1,081 83,909 | 1,277 77,033 
December. ...... 5,688 5,720 256,254 | 2,626 103,697 | 1,106 *75,953 | 1,299 | *76,942 
171,381 $63,993 
1949: 
January 5,641 258,648 | 2,538 116,621 | 1,063 61,584 | 1,348 62,508 
February 5,480 265,216 | 2,484 126,054 | 1,004 53,937 | 1,282 59,398 
March 5,352 269,341 | 2.470 127,443 933 48,923 | 1,258 58,190 
April. 5,175 271,255 | 2,490 124,787 902 49,959 | 1,168 60,174 
ay 5,257 275,118 | 2,562 119,995 853 57,096 | 1,170 63,552 
ay, 1949 
hanges: 
In Month....... —3l +82 +3,863 | +72 —4,792 —49 +7,137 +2 | +3,378 
In One Year..... —548 —411 | +43,800 +76 |+11,443 | —139 | ....... —~ 404 fF sesese 
In Two Years....| —79 | +310 | +31,525 | +434 | +24.789 a ae —34 | .....- 









































* For comparison with prior months. t For comparison with subsequent months. 
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for Third Consecutive Month 


Staff Writer 


U. S. production was slated to be reduced even further for the next 
several months. Texas’ allowables for June were lowered and further 
reductions were set for July and August. Louisiana and Arkansas also 
announced cuts in their allowable rates. 

Lowered production rates in June have already had effects on crude 
stocks as they had not increased by the middle of the month. Production 
cutbacks scheduled for July and August should result in substantial reduc- 
tions in stocks as supply and demand were fairly well balanced during the 
first half of june. 

Crude stocks totaled 275,118,000 barrels at the end of May after gaining 
3,863,000 barrels. These were 43,800,000 barrels or 18.9 percent greater 
than stocks a year ago. However, by June 18 stocks had not increased 
further and actually were down slightly to 274,956,000 barrels. 

Runs to refinery stills during the month averaged 5,257,000 barrels a day 
for an increase of 82,000 barrels daily over April’s rate. This was the first 
upward swing in refining activity since December of last year when runs 
were at an all-time high. Despite the hike, May’s runs were 411,000 barrels 
a day less than those of a year ago. 

Gasoline production was raised 72,000 barrels daily during the month 
to average 2,562,000 barrels a day, the highest since December. Stocks of 
gasoline were reduced 4,792,000 barrels during the period and ended 
totaling 119,995,000 barrels. 


>. 
> 





Stocks of distillate and residual in 1949 do not include California cracking stocks, etc., 
which were included in 1948, and which on Dec. 31, 1948, amounted to 4,572,000 barrels 
of distillate and 12,949,000 barrels of residual. 
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State Crude Oil Production 
(THOUSANDS OF BARRELS) 





















































DAILY AVERAGE PRODUCTION TOTAL FIRST FIVE MONTHS 
May, April, May % Dik. YJ Dif. 
STATE OR DISTRICT 1949 1949 1948 May’48-"49 1949 1948 *48-"49 
ES Pere see 1,2 1.2 1.4 — 143 185 199 | — 2.6 
EE bn aoe can ae 85.1 86.4 84.9 0.2 12,949 13,024 | — 0.6 
MII. 5 ov ccesacseas 938.8 949.3 946.3 | — 08 142,694 | 142,708] ...... 
RE eS ie 65.4 66.6 46.6 | + 403 9,825 6,889 | + 42.6 
ci vecweec ts kc 1.3 1.5 0.7 + 85.7 194 118 | + 64.4 
Re 178.9 177.4 173.5 + 3.1 26,352 26,275 | + 0.3 
ENE 24.6 23.4 17.6 + 39.8 3,487 2,341 | + 49.0 
Ie a ues greeenrent 290.2 292.1 312.5 — 7.1 44,031 44,592; — 13 
SEIN? o's b cacuucene ses 23.8 23.3 23.1 + 21 3,479 3,554 | — 2.1 
Sw a. Oe hc derenk os 518.3 510.7 491.8 + 5.4 78,090 73,108 | + 6.8 
North Louisiana......... , 121.2 121.3 118.8 + 2.0 18,455 17,606 | + 4.8 
South Louisiana......... 397.1 389.4 373.0 + 6.5 59,635 55,502 | + 7.4 
RS FS eA 41.6 44.0 43.5 — 44 6,747 6,810 | — 0.9 
Mississippi.............-.. 108.4 109.8 123.1 | — 11.9 16,648 18,144] — 8.2 
ME iin code dacsevwes 0.1 0.1 0.2 — 50.0 14 23 | — 39.1 
SED .. «.055 nae ceomhe & 25.3 23.9 24.9 + 1.6 3,731 3,709 | + 0.6 
Re eee 0.3 0.3 0.8 — 62.5 77 98 | — 21.4 
New Mexico.............. 128.8 130.6 128.8 tio 19,991 19,491 | + 2.6 
SS. gcd cvncwe couse 13.8 13.9 12.5 + 10.4 1,932 q + 1.2 
hd SS 9.9 9.5 8.8 + 12.5 | 1,422 1,314 | + 8.2 
Oklahoma 429.1 407.5 417.8 + 2.7 63,898 61,862 | + 33 
Pennsylvania.............. 30.2 29.9 34.5 — 12.5 | 4,763 5,257 | — 9.4 
CE hott, cacdcaaakh, eter, te oe Ae P 3 3 a 
ee le cn ew od wale 1,913.9 1,951.5 2,453.9 — 22.0 322,472 | 367,460 | — 12.2 
Dist. 1—South Central. . . 25.8 25.4 26.9 — 4,1 4,015 3,934 | + 2.1 
Dist. 2—Middle Gulf... . 121.5 124.8 172.0 — 29.4 21,458 25,987 | — 17.4 
Dist. 3—Upper Gulf... .. 373.5 382.7 493.1 — 243 63,555 75,156 | — 15.4 
Dist. 4—Lower Gulf-SW. 187.6 189.6 255.6 — 26.6 31,270 | 39,685 | — 19.2 
Dist. 5—East Central. ... 34.8 36.2 46.4 25.0 6,173 | 6,817 | — 9.4 
Dist. 6—Northeast....... 335.7 345.1 425.8 — 21.2 | 57,084 | 65,670 | — 13.1 
Dist. 7-B—N. Central... . 56.9 58.7 45.2 + 25.9 | 9,193 | 6,710 | + 37.0 
Dist. 7-C—W. Central. . . 42.3 42.8 45.0 — 60 | 6,953 6,700} + 3.8 
Dist. 8—West.......... 520.7 539.6 688.0 | — 24.3 | 90,837} 102,046 | — 11.0 
Dist. 9—North.......... 126.1 118.9 138.5 | — 9.0 | 19,581 | 21,256) — 7.9 
Dist. 10—Panhandle. ... 89.0 87.7 84.6 + 52 | 13,377 | 13,092 | + 2.2 
BU Min Soe cicceededunas 0.5 0.3 Paced 37 apa 
BIR cscntecccasces 0.1 0.1 0.2 | — 50.0 13 | 21 | — 38.1 
West Virginia............ 7.8 7.5 7.2 + 83 1,120 | 1,095 | + 23 
I ss ds gds's's axa 116.2 123.7 147.8 | —214 | 18492] 21,686 | — 14.7 
Total United States..| 4,953.6 | 4,984.5 | 5,502.4 | — 10.0 | 782,646 | 821,681 | 4.8 



































Wis this year’s drilling activity 
continued through May to hold onto a 
lead over last year’s record-breaking 
operations, a slackening in some regions, 
which was due principally to lowered 
crude prices, is beginning to narrow the 
margin. As a result of fewer wells 
completed in May this year’s lead was 
dropped to 4 percent from an increase 
of 6 percent held at the end of April. 
In the first five months of 1949 wells 
completed totaled 15,123 for an increase 
of 3.9 percent over the 14,560 drilled in 
the same period of 1948. A month earlier 


d 


Reflect Decline in Crude Prices 


this year’s completions outnumbered 
those of last year by 5.9 percent. How- 
ever, total footage drilled in 1949 has 
amounted to almost 10 percent more, 
reflecting the increased drilling in deeper 
areas and cutbacks in the relative shal- 
low regions. 

Lowered crude prices have played an 
important part in the slackening of 
drilling rates in particular parts of the 
country. In the Appalachian Region, 
where prices have been reduced sub- 
stantially, drilling has consistently de- 
clined. In the first five months Penn- 


sylvania’s total wells had dropped al- 
most 30 percent from the 1948 total, and 
West Virginia’s decreased more than 
40 percent. New York’s and Ohio’s wells 
dropped 24 and 11 percent respectively, 

On the other hand Texas’ wells have 
totaled almost 20 percent more than 
last year’s and Oklahoma’s were up 
better than 5 percent. California, Wy- 
oming, Illinois, Indiana, Kentucky, and 
Michigan also upped their drilling rates, 
but it seems to be only a matter of 
time before this year’s wells begin to 
trail last year’s record. 


Well Completions in the United States During May, 1949, and Cumulative for Year 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Indiana from Indiana 
Division of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon and Allegany 
fields of Pennsylvania and New York from The Producers Monthly) 





































































































MONTHLY COMPLETIONS, MAY, 1949 Rigs in Operation 
(Drilling, igging 
NEW WELLS TOTAL COMPLETIONS CUMULATIVE TOTAL Up and Shut Down) 
Water Total Footage |——— May | April | May 
Water| Gas | Dis- | Total | Drilled | May | April | May May, Wells | Wells | Percent | Footage 31, 30, 31, 
STATE OR DISTRICT Oil | Dist. | Gas | Dry | Input | Input | posal | New | Deeper | 1949 | 1949 | 1948 1949 1949 | 1948 | Diff. 1949 1949 | 1949 | 1948 
PON SS gg ee ER BRD RE ES a | Sn Sens) Senet emer 4 - | ee 6 | Sere 33,359 4 3 4 
re eee ee ee eR, , . falas ples niec ov uisiadccielowy.ccwcgbeoess.cls ee snabssscnedenseatkare os DRE! Ges 7,766 6 6 7 
DE fins vad tenes 16 ae RR Ss Ree 25 2 27 27 22 100,111 114 ees 488,708 35 32 39 
SS Se eae Ee ee | SOS Bae 217 3 220 240 213 896,376} 1,092) 1,017| + 7.4) 4,228,509 267 256; 280 
OS NBS ee TS ee Apes See ee eS eee |. EEA 1 18 30,602 2 104) — 76.9 94,623 18 21 54 
ER ERI eg PR OSES ABR | I ie On ns Pes A 1 RENE © 8 10] — 20.0 54,803 2 3 4 
EOS I SO CERRAS DSRS ARE eS ee — 1 Fe SO Ee 4 2} +100.0 12,437 1 1)... 
OO” Saar Se Eee ee Aa ee 245 1 246 183 238 627,131 868 794; +- 9.3) 2,215,041 275 257; 253 
SL. ss seins sao SA ee | es ee ree 129 75 104 262,275 431 380} + 13.4 827,361 137 134 106 
ee ee See 15 _. a ae 1 SEE Ss Ses ehecant 248 215 284 831,943] 1,102) 1,077) + 2.3) 3,697,496 314 312} 285 
OS 5 UTEP EEE ie | ee 24 eae ae :- ee 72 62 68 126,020 348 280) + 24.3 626,902 84 83 84 
MOM. 5s ptkrekses 50 94 9 18 yt 3 ee, ee BOE s vo <arns 173; 141] 200 983,566] 773} 808} — 4.3] 4,591,525} 236) 195) 233 
North Louisiana....... 57 4 15 RR A ee | SRS 97 76 137 341,506 387 512} — 24.4) 1,343,867 71 52 79 | 
South Louisiana........ 37 5 3 RSA sae. Eee Willis.chw umtate 76 65 63 642,060 386 296} + 30.4) 3,247,658 165 143 154 
the eT TS ONS GRR RAS TS, Sa a ee phe Hate, Se eo: a ae ee See 
Michigan. . ee 1 | ae a Sa 74 76 53 154,261 369 246; + 50.0 827,752 130 103 127 
Mississippi.............. EE Se | ES Snares,” RS 30 30 36 213,689 143 159} — 10.1} 1,081,920 26 31 §2 
RARE oe ree" RAE SERS AE Lic nes re 2 3 5 578 7 26} — 73.1 3,096 5 6 5 
ES ik Sal co's oc poo 15 1 SE See eee eae 22 22 32 59,455 88 120} — 26.7 252,194 51 38 48 
SS Ae ee es oA Se See A eee See Res, A ote EF 4 ee A soc cc dase 1 | 
iP ET AE aie Ee eR ee Ca Se eer (anne Pe rE ee res SA PR RP RRR ee 1 1 1 
New Mexico............. eer Q 13 48 4 52 61 43 197,954 238 258} — 7.8] 1,005,279 93 93 130 
ae Ala SSR pee a) ae 53 53 90} 135 74,603} 526) 689) — 23.7 737,990 = se 168 
AES OS ES ESS COS OOS SE See See) Seen Y sau ee Peete rts ees RR ERR ee eon » cae 
LSAT? a a eee _ EAE 25 | PSE ERE, SC 102 1 103 83 124 203,141 449 504; — 10.9) 1,016,361 134 141 216 
[SS eeere | Ree 23 ee terre 2 345 351 428 337} 1,190,801) 1,667) 1,585) + 5.2) 6,085,989 486 482} 580 
Pennsylvania............ ee 22 6 46 rae ie 128 2 130 173 268 238,932 937} 1,298} — 27.8} 1,646,711 241 291 396 
eS OSS eee ae aes Sere ce ee PES ee bs ek ee SE deceeles> sealtlaccebecusaerees eee 1} —100.0]...... 2 1 
/ SE eee & Ce Rey ESS Sa ghee’ Per 5 3 7 5,119 14 21; + 33.3 14,37 6 9 
WUE. Choc kw shes sbne was 656 24 17 365 2 | EOE 1,065 27| 1,092) 1,233 917| 4,603,503) 5,461) 4,571) + 19.5) 23,480,098) 1,260} 1,245) 1,446 
Dist. 1—S. Central... .. Nt a A ee |e 44 1 45 52 33| 125,148 246 203; + 21.2 703,001 43 44 47 
Dist. 2—Middle Gulf. . . 28 6 2 14 : 50 4 54 80 70) 314,840 270 328} — 17.7} 1,620,910 45 46 59 
Dist. 3—Upper Gulf... . 46 10 2 30 1 89 2 91 113 87 553,853 527 405} + 30.1) 3,318,122 137 144 137 
Dist. 4—Lower Gulf-SW 45 5 5 ee Gey 110 3) 113 120 115 524,684 623 545) + 14.3) 3,085,521 106 101 112 
Dist. 5—E. Central... .. Rs 7 15 | 15 30 18 73,618 106 75) + 41.3 492,929 16 17 35 
Dist. 6—Northeast..... 77 2 3 14) 96) 4) 100) 64| 21 393,972 403 149} +170.5| 1,744,918 42 34 51 
Dist. 7-B—N. Central... 80 1 1 80 Sa 162! 3| 165 202 99 488,613 775 511) + 51.7) 2,369,635 159 164 163 
Dist. 7-C—W. Central. . BR 2 26) ” 65) ase] 65 50 2 339,551 176 141} + 24.8 856,010 57 51 88 
Dist. 8—West......... 226). . 1) 35} Bae i. 262) 10} 272 279 222} 1,277,564) 1,135) 1,137) — 0.2) 5,683,478 393 397; 490 
Dist. 9—North......... 89 1 79 2 | 171) . ‘ 171 243 181 502,002 960 847) + 13.3] 2,754,211 135 129 104 
Dist. 10—Panhandle....|......|...... af 1 . i... ee 51 9,658 240 230} + 4.3 851,363 127 118 160 
SR... uc cu deeene bees i ogace 1 Koval a él ‘ } 6} 2) 1 25,704| 17 9| + 88.9 79,688} 18 16 10 
WD. 2... gadee sss ex : Be ee Aes See ene | | | ens ee 1} +100.0).... Jose ecefeveeee|erwees 
Wasbington............ eee ee ceasfeceee fees caeons ats os atthe 1} +100.0 Luan 1 
West Virginia............ | Ms 4 27 .. : | 32} I) 33| 37) 63 97,601 187 314 - 40.4 542,406 240 284 378 
Wyoming.............. ae os | | 40)........] 40] 74) 42 180,305) 247/163) + 51.5] 1,174,989) 94) 99) 140 
——_—— ——a } — — —— | — ae | - “| — _ 7 - —s -| — —- ——— —_ | —— —— ee mera - — | - -_ — —_—_—_— 
Total United States.. 1,703 . 179 1,077! “ 7 3 a 47| ae 3,232} 3,214) 11,108,642) 15,123) 14,560) + aa 54,827,379 4,277] 4,266} 5,067 
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Air controls operate the main drum clutch, “Hi-Lo” drum drive, rotary and 
automatic cathead clutches. Model L is available with either gear trans- 
mission or torque converter, and is recommended for drilling to 3,500 feet 
with 42-inch drill pipe, or workover jobs to 7,000 feet. Write for our 
new bulletin. 


<CARDWELL>  (ARDWELLMFGCOIN 


REG.U.S, TRADEMARK PAT, OFFICE P. O. Drawer 2001 . . . Long Distance Telephones 128—129— 130 
THIS TRADE MARK INSURES HIGHEST Cable Address: “ALL STEEL,” Wichita—“CARDSTEEL,” New York 


QUALITY AT LOWEST PRICE Wichita, Kansas, U.S.A. 
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Industry Backs Proposal to 


Cut FPPC Power 


In Sales of Natural Cas 


By HENRY OZANNE, Staff Writer 


Boup industry support has been 
thrown behind the current proposal to 
amend the Natural Gas Act of 1938 so 
as to exempt explicitly from the Federal 
Power Commission’s jurisdiction “arm’s 
length” sales of natural gas in interstate 
commerce by producers and gatherers 
to natural gas pipe line companies. The 
FPC is opposing the curtailment of its 
powers, although a minority of two of 
the Commission’s five members are 
backing industry’s position. 

The issue centers around two House 
measures, the Lyle and Harris bills, and 
around the more recently introduced 
Senate Bill 1498, sponsored by Senator 
Robert S. Kerr of Oklahoma on behalf 
of himself and Senator Elmer Thomas 
of Oklahoma. Hearings have been held 
on the Kerr bill which would exclude 
producing and gathering functions of 
the natural gas industry from federal 
regulation, and final action is awaited 
by Congress. 


Act Ambiguous 

Present wording of the Natural Gas 
Act is ambiguous as to the jurisdictional 
extent of FPC’s powers. Previously the 
Commission had declared that it re- 
garded gathering and producing func- 
tions outside its regulatory right, and 
issued Order 139 to that effect. How- 
ever, a recent change in FPC majority 
thinking has been made, and the Com- 
mission now holds, three to two, that 
no such exemption is provided under 
the law. The two minority members, 
Harrington Wimberly and Commission 
Chairman Nelson Lee Smith, hold with 
industry: 

“We do not subscribe to the view 
that it would be adverse to the public 
interest to amend the Natural Gas Act 
so as to clarify the status of the in- 
dependent producer and gatherer. The 
legislative history shows clearly that 
Congress did not intend to assert juris- 
diction over such producers and gather- 
ers by bringing them under regulation 
by the Federal Power Commission. The 
Commission has repeatedly stated this 
view. We see no reason for arriving at 
a different conclusion now.” 


Industry’s chief objections to the 
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PROPOSED AMENDMENT of the Natu- 
ral Gas Act is receiving full support 
of industry leaders who call for the 
relaxation of federal restrictions on 
private business. The position of the 
Federal Power Commission, which 
seeks to retain its regulatory author- 
ity, is stated as well as that of in- 
dependent natural gas producers. 
Bills now before Congress would ex- 


tions of the industry from govern- 
ment controls, 








Natural Gas Act as now worded are: 
1, Congress never intended to subject 
sales of natural gas in the field to fede- 
ral regulation. This formerly was the 
opinion even of the FPC itself. 

2. The regulation of prices charged by 
independent natural gas producers would 
also subject oil operations of such pro- 
ducers to federal regulation. 

3. Natural gas producers now live, as 
Ernest O. Thompson of the Texas Rail- 
road Commission says, in fear of being 
subjected to the utility provisions of the 
act, and of having their returns limited 
to the 6 percent rate which would not 
carry the burden of other losing in- 
vestments. 

4. The gas conservation program is 
suffering because of the fear of pro- 
ducers that if they sell their gas to an 
interstate pipe line, they will find them- 
selves federally regulated. 

5. Vigorous competition, not regula- 
tions, is the best stabilizer of the natural 
gas industry among its thousands of 
small producers. 

6. The enactment of the proposed 
amendment would result in reducing the 
price of gas to the consumer by making 
more gas available. 

Chief opposition to restricting the 
Commission’s jurisdiction comes from 
Commissioner Leland Olds who, after 
several switches in opinion, now con- 
tends that only about 10 percent of the 
natural gas producers should be regu- 
lated, but that FPC should have the 
power to decide where to applv federal 
controls. 


clude producing and gathering func- | 





The majority of FPC argues that the 
natural gas industry has thrived rather 
than suffered under the present act, and 
in support of that contention advances 
the following argument: 

1. Between 1938 and 1948 the natural 
gas market has more than doubled. 
Interstate pipe line transportation has 
increased from 1,636 billion to 3,511 
billion cubic feet a year, and total net 
production has increased from 2,945 bil- 
lion to 5,650 billion cubic feet. 

2. This rapidly expanding market has 
resulted in an increase of about 50 per- 
cent in the average well-mouth value of 
natural gas in the seven major produc- 
ing states. 


Ample Rewards 


3. Field price levels have not been so 
low as to discourage new discoveries, 
for the proved reserves of U. S. natural 
gas have increased from 70,000 billion 
cubic feet in 1938 to 174,000 billion in 
1948, an increase of about 150 percent. 

4. The financial rewards of the inter- 
state pipe lines have been large enough 
to encourage huge expansion of capacity. 
Since February, 1942, FPC has author- 
ized 22,500 miles of interstate natural 
gas pipe lines, representing an invest- 
ment of more than $1,200 million. Con- 
struction expenditures by all gas com- 
panies in 1938 totaled $79 million, but 
they increased every year until for 1948 
they totaled $675 million. The American 
Gas Association estimates that natural 
gas construction expenditures will ag- 
gregate $1,900 million for the four-year 
period 1949 to 1952. 

5. Financial indices reveal the out- 
standing prosperity of the natural gas 
industry under the Natural Gas Act. 
From 1937 to 1947, for instance, the net 
investment per dollar of revenue de- 
creased from $3.10 to $2.40, establishing 
a position more favorable than that of 
electric utilities. 

6. Trend of cost of debt capital for 
the natural gas industry has been more 
favorable than that of electric utilities, 
representing a signficant change in rela- 
tive position since the beginning of regu- 
lation under the present act. 

7. Under the act, great reductions have 
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Office Kecords 


By DR. CLARENCE M. UPDEGRAFF 


Legal Consultant, 


National Association of Purchasing Agents 


icc are essential to the suc- 
cessful operation of business. Yet, as 
they accumulate, the company has filing 
and storage problems which manage- 
ment finds difficult to control. Ordi- 
narily, the solutions to problems of this 
type may be found in the company 
manual where well-defined procedures 
are spelled out for all departments. But 
schedules and procedures for records 
retention appear to be the exception 
rather than the rule. Inquiry reveals that 
more often extreme practices are em- 
ployed, ranging from promiscuous de- 
struction of all records at periodic in- 
tervals to indefinite retention and re- 


sultant overcrowding of files. Either 
practice incurs unnecessary expense and 
inconvenience. Indiscriminate destruc- 


tion of records may be as harmful as 
overcrowding the files with dead matter 
which permits vitally important records 
to become misfiled, perhaps lost, in- 
crease handling expenses, storage space 
and costs. 

Furthermore, considerable divergence 


RECORDS NECESSARY for the opera- 
| tion of a business involve difficult 
problems of filing and storage. To 
solve these problems, well planned 
schedules and procedures for re- 
taining and discarding records are 
needed. 

For maintaining records and ref- 
erence material systematically, vari- 
ous plans have been worked out by 
research organizations. These plans — 
offer valuable suggestions for pro- 
| cedures that may be followed. 

Under each of the plans, every — 
record is classified according to its 
use or function, retention value, and 
suitable disposal, and under some 
plans, definite suggestions are made 
on the retention period for each 


i classification. 
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business 


found 


of opinion is among 
concerns as to the best method of at- 
tacking the problem. As a matter of 
fact, wide differences of opinion exist 
among the individual executives within 
the same organization. An exception to 
this practice might be found among 
public service groups such as railroads, 
utilities, financial institutions and gov- 
ernmental agencies. Legislation and of- 
ficial rulings prescribe the period of re- 
tention of certain records for these in- 
dustries. But private business, although 
subject to a few of these government 
regulations, has not found them univer- 
sally adaptable to its particular needs. 


Suggested Procedures 


Attempts have been made by research 
organizations to classify each record 
according to its use, retention value and 
suitable disposal. Several of the plans 
are outlined briefly and illustrate that a 
uniform procedure may be adopted. 
While the proposed plans differ some- 
what in their approach to the problem, 
nevertheless, they are based on the 
same fundamental policy: to review each 
record according to its function and de- 
termine from that its importance as 
reference material. 

According to a plan suggested in a 
survey by the Metropolitan Life Insur- 
ance Company Service Bureau, the pos- 
sible future value of any given record 
or document depends on a number of 
factors, the more important of which 
are as follows: 

1. The nature of the document, and 
its significance in connection with fu- 
ture company. activities. 

2. The availability, in other files, of 
identical copies of the same records. 

3. The extent to which the data in- 
volved summarizes, or is summarized, 
by other available records. 

4. The degree to which the material 
in question provides essential details of 


some basic record. 

Analyzing each record according to 
the above factors may reveal a large 
mass of filed information which could 
not be of any conceivable future value 
for reference purposes. It should also 
show that the value of records may be 
measured according to frequency of ref- 
erence, which means some records may 
be vital for a brief period but lose their 
significance afterward, while there may 
be other records which are subject to 
longer periods of review, but finally be- 
come obsolete and have no permanent 
value. 

The procedure offered in the Busi- 
ness Historical Society of Boston would 
first determine which records or docu- 
ments may be _ simplified, combined, 
standardized or eliminated. Once this 
determination is made, records are then 
classified and retained on the following 
basis: 

1. Records which, according to legal 
requirements, are permanent. 

2. Records which, for operating or 
historical reasons should be permanent- 
ly preserved in their entirety. 

3. Records which, for legal or operat- 
ing reasons, should be kept for a cer- 
tain period of years (usually three to 
seven). The status of these records is 
further broken down into two groups: 

(a) Those that may ultimately be 
entirely destroyed. 

(b) Those from which a sampling 
or selection should be taken for per- 
manent preservation before the de- 
struction of the remainder. 

4. Records which may, from a legal 
or company standpoint, be destroyed as 
soon as their current usefulness has 
ceased, but from which a sampling or 
selection should be taken for permanent 
preservation before the others are de- 
stroyed. 


5. Records which should be entirely 
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destroyed as soon as they have ceased 
to be of current use. 

Under this plan the material is not 
only classified but more definite sug- 
gestions are made on the retention pe- 
riod for each classification. 

Where storage facilities are limited, 
as is the case with many small and even 
medium-sized concerns, it might be ad- 
visable to streamline this plan somewhat 
and consider it under the following 
headings: 

1. VITAL: Include basic records giv- 
ing direct evidence of legal status, own- 
ership, assets, liabilities, and other rec- 
ords of operation which are irreplace- 
able and the loss of which would cause 
great inconvenience. 

2. IMPORTANT: Records which are 
essential to the continuous operation of 
the business but which could be repro- 
duced from the vital records, although 
at considerable expense. The great bulk 
of records used in current operations 
will fall into this group, especially infor- 
mation data used to inventory values, 
production costs, etc. 

3. USEFUL: Records which would 
cause temporary inconvenience but 
would entail no serious disadvantage if 
lost. This group should include such 
material as routine correspondence, 
apart from important letters which are 
classified in 1 and 2. 

4. NONESSENTIAL: Records which 
are of secondary importance to current 
operations and have no permanent value. 
Material in Class 4 of the preceding 
plan would be most likely to fall in this 
group. 


Housing Records 


In conjunction with the determination 
of the retention period of each record, 
the executive must also consider and 
plan for the physical housing of the 
record during its life span. Frequency 
of reference to the particular record will 
be the governing factor in this instance. 
In other words, a record is first housed 
in the active files and will remain there 
until reference to it becomes relatively 
“infrequent.” If, according to the reten- 
tion schedule, it is to be retained beyond 
this point, it is sent to the semi-active 
files. As reference to the record drops 
to “seldom,” it is removed from these 
files and either sent to storage or de- 
stroyed. In small organizations semi- 
active files are probably not practical, 
in which case the record passes from 
the active file directly to storage or de- 
struction depending on the retention 
classification, 


Legal Aspects 
No procedure, however, should be 
adopted without due consideration and 
respect being given to the legal conse- 


40 « Current Outlook Section 





quences involved. In many business con- 
cerns the retention policy is based pri- 
marily on the state Statute of Limita- 
tions in the firm belief that, in abiding 
by these statutes, the organization will 
be safeguarded against all possible legal 
actions. Strict adherence to the Statutes 
of Limitations and the saving of all 
papers against the possibility of litiga- 
tion means a large volume of material 
constantly on file and may result in dis- 
order and confusion. 


Period of Retention 

The period of time within which ac- 
tion may be brought on merchandise 
contracts evidence by informal writings, 
correspondence, purchase orders, etc., is 
shown in the following Statutes of Limi- 
tations: 

Within three years: District of Colum- 
bia, Maryland, North Carolina. 

Within four years: California, Canal 
Zone, Puerto Rico, Texas. 

Within five years: Arkansas, Florida, 
Idaho, Kansas, Nebraska, Oklahoma, 
Virginia. 

Within six years: Alabama, Alaska, 
Arizona, Colorado, Connecticut, Dela- 
ware, Georgia, Hawaii, Maine, Massa- 
chusetts, Michigan, Minnesota, Missis- 
sippi, Nevada, New Hampshire, New 
Jersey, New Mexico, New York, North 
Dakota, Oregon, Pennsylvania, Rhode 
Island, South Carolina, South Dakota, 
Tennessee, Utah, Vermont, Washington, 
Wisconsin. 

Within eight years: Montana. 

Within ten years: Illinois, Indiana, 
Iowa, Louisiana, Missouri, West Vir- 
ginia, Wyoming. 

Within fifteen years: Kentucky, Ohio. 

Policies which underlie Statutes of 
Limitations Acts have been variously 
explained. For instance, some early 
judges thought the legislatures meant 
only to protect persons who had paid 
their debts, but because of length of 
time, had destroyed the proof of pay- 
ment. Other commentaries find there is 
an inherent weakness in any old and 
stale claim which ordinarily can be 
proved only by evidences palsied by age 
and defended by testimony of like 























frailty. It is interesting to note that 
whereas courts of equity are not bound 
to act in obedience to the Statutes of 
Limitations, they have evolved their 
own doctrine of laches by means of 
which relief is refused to petitioners who 
fail to assert their claims for such length 
of time that their enforcement ultimately 
becomes unconscionable, which is to 
say, inequitable. 

An organization, to safeguard itself 
against all possible legal actions, might 
adopt the following policy: 

1. Keep all original records, if pos- 
sible, and keep them well filed and in- FA 
dexed for use in the indefinite future. 
Discard duplicates made only for intra- 
firm use. 

2. If the course mentioned in the pre- 
ceding paragraph cannot be followed, 
make it at least a part-time duty of one 
responsible employe to study the reten- 
tion of papers and documents for the 
firm. 

3. Ascertain the types of transactions 
most likely to result in litigation or 
other legal disputes, such as labor con- 
troversies, tax claims, contracts, etc., 
and keep these documents beyond the 
Statutes of Limitations period in the 
state in which the company operates. If 
the transactions figure in interstate busi- 
ness where the limitations of each state 
differ, keep them for the longest period 
of limitation. 

4. If there have been claims made in 
respect to any specific purchases or sales 
transactions and these have required 
correspondence and settlements, retain 
the files concerning them beyond the 
longest period of limitations possibly 
applicable, even though the files contain 
signed memoranda or settlements and 
releases. These last mentioned docu- 
ments may be the very ones needed inj} 
the future. | i 

5. Retain indefinitely all deeds, mort: 
gages, releases and similar formal legal 
papers. 

6. If microfilm is used, restrict its use, 
if possible, to company historical docu- 
ments rather than to legal or legal-his- 
torical documents. 


Although adherence to these sugges- 
tions means a huge volume of records 
still being carried in the files, it is the 
only means of securing adequate protec- 
tion against legal action. If some records 
must be eliminated it is suggested that 
simple correspondence, purchase orders, 
and other records involving innumerable 
routine transactions which are not likely 
to result in litigation and have not be- 
come the subject of special correspond- 
ence or dispute within a period of two 
years, be discarded. Certainly all dupli- | 
cates made for intrafirm purposes should | 
be dispensable by that time. More will be | 
gained by eliminating this old volume 
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of paper than can possibly be lost by 
the off-chance that some of it may be- 
come important in establishing a legal 
claim, Moreover, assuming that a par- 
ticular transaction gets into the courts, 
it is not always necessary to rely on 
correspondence, purchase orders, bills of 
lading, vouchers, etc. Railroad records, 
bank records, and, at times, documents 
of other parties interested in the trans- 
action may be discovered to support per- 
manent book records of the defendant. 

Therefore, it remains the responsibil- 
ity of the individual executive to protect 
adequately the legal rights of his com- 
pany when setting up the records reten- 
tion schedule. He must ask himself this 
question and make his decisions accord- 
ingly: “Granted that in the huge ac- 
cumulation there are some which might 
one day be needed for evidence, is it 
sound to gamble the certain advantage 
of eliminating great volumes of paper, 
much of which will have no value, 
against the disadvantage of a thinly 
possible future need for a few sheets 
from one file when the same is not 
available?” 


Microfilm Reproduction 


The introduction of microfilming of 
records was hailed initially as the an- 
swer to many filing problems. By this 
process, 3000 letter-size documents can 
be reproduced on a 100-foot roll of mi- 
crofilm. Reports indicate that 99 percent 
of the floor space used for storage can 
be saved by using this process, and 
there is no doubt that considerable 
monetary How- 
ever, there are several factors to be con- 


savings are possible. 
sidered in the use of microfilm for rec- 
ords for retention purposes. 

For one thing, there is still some 
doubt as to the acceptance of repro- 
duced records as evidence in the courts. 
There is also the question as to whether 
or not they will have the persuasive or 
convincing effect which might be ac- 
corded the original papers themselves. 
The safest course to follow in this case 
would be to consult legal counsel first. 

Another factor is the care that must 
be exercised in arranging and checking 
each file before it is put through the re- 
production process. Since a record is 
greatly condensed in size when repro- 
duced, the problem of locating a mis- 
filed record is, in turn, magnified. Titles 
must be prepared which will clearly 
identify each file and the contents of 
each reel must be carefully catalogued 
so that the material may be readily 
located, 


42 « Current Outlook Section 


Conclusion 


The logical solution to the records 
retention problem, therefore, would 
seem to favor a uniform policy and well- 
defined procedure based on the basic 
function of each record, the past ex- 
perience of the department—particularly 
in legal actions—and the type and size 
of the organization. The initial work of 
establishing such a system is difficult, 
for it entails an analysis of each and 
every paper in use, and a decision on 
its retention period and ultimate dispo- 
sition before that record is sent to the 
files. Once set up, however, the sound 
system should run itself, subject to only 


periodic review. 
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Industry Backs Proposal 
To Curb FPC Powers 


® CONTINUED FROM PAGE 38 


been effected in the cost of natural gas 
to consumers. City gate rates subject 
to FPC have been reduced by some 
$41 million yearly. During this period 
the average retail price of natural gas 
has decreased about 10 percent, while 
the price of anthracite coal has risen 
61 percent, bituminous coal 69 percent, 
and fuel oil, 79 percent. 

On the other hand, industry sees a 
wholly: different picture possible for the 
future due to new concepts of regula- 
tion now championed by FPC. Some 
of these are: 

1. Commissioner Olds takes the po- 
sition that anyone who sells natural gas 
into interstate commerce has “dedicated” 
his reserves to public utility service, 
Olds indicates that FPC could force the 
producer to do additional drilling so as 
to maintain an adequate supply for the 
public utility pipe line. 

2. Many producers have written “es- 
cape” clauses into their contracts with 
interstate purchasers of natural gas, pro- 
viding for cancellation in case FPC 
undertakes to regulate them. But Olds 
contends that such “escape” clauses are 
worthless because the producer, merely 
by the fact of entering into the con- 
tracts, has actually “dedicated” his gas 
reserves and cannot escape thereafter. 


Major B. A. Hardey of Shreveport 
adduced proof that the proposed amend- 
ments to the natural gas act would not 
enrich the producers by showing that, 
of the average dollar spent by gas con- 
sumers in the country, only 9.1 cents 
goes to the producer, the rest to the 
transporter and distributor. Hardey 
pointed out that as to the consuming 
states supplied from the Southwest, the 


producer realizes only 4.6 cents of the ™ 


consumer’s dollar. 

“Further,” Hardey says, “the decrease 
in the price of natural gas to the con- 
sumer over the last ten years occurred 
in the absence of FPC control over the 
producing and gathering functions of the 
industry.” 

R. G. Lawton, Magnolia, Ark., vice- 
president and general manager of the 
McAlester Fuel Company, says that if 
FPC assumed control over the indepen- 
dent producers, the public interest would 
be impaired. “That,” he explained, 
“would immediately and materially re- 























duce the amount of gas moving in inter- | 


state commerce, In addition, the price 
of the gas would have to be increased 
to keep in operation the expensive pipe 


lines that have been built. This would | 


necessarily be passed on to the con- 
sumer.” 
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Extra-heavy hard facing on the blades for wear resistance 
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Reed Jet Bits discharge the drilling fluid at a 
high velocity ahead of the bit blades, efficiently 
disintegrating the bit cuttings without blade 
erosion. 

This rapid disintegration of the bit cuttings per- 
mits greatly increased rates of penetration, often as 
high as 300 or 400 per cent over conventional type 
drag bits. 





OF PENETRATION 


Cleaner cutting edges on the bit blades and 
freedom from crowding give a fast, straight hole, 
even in fields where steeply dipping beds make 
hole deviation critical. 

Reed Jet Bits are available with or without a 
wear indicator. It is advisable, however, where drill- 
ing rates are extremely high, to use bits with wear 
indicator to prevent wearing into the bit body. 


BE DRILLED WITH ROCK BITS 


Sands and sandy shales, formerly drilled with 
rock bits, are being drilled successfully at a 
faster rate of penetration with Reed Jet Bits. 


DRILLS FULL GAUGE WELLS FROM TOP TO BOTTOM 
WITH ONLY A FEW BITS 


Replaceable tungsten carbide slush nozzles 
provide ample resistance to abrasion. 

Unitized drop-forged bit blades with long 
reaming edges accurately dressed with ‘‘Reed- 
ite” inserts and granular ‘‘Reedite,” mean full 
gauge hole all of the way down. 


Unitized drop-forged blades 
> 


Long reaming edge 
& 


Proper reaming edge contour 





® High-grade chrome 
molybdenum steels. 

® All blades hard-surfaced 
and ground on centers 
for positive alignment. 

® Improved welding 

techniques. 


All of these features, plus Reed “know- 
how” in selection of steels and metallurgy, 
assure a jet bit that will give you greatly 
increased rate of penetration, longer runs 
between bit changes and lower drilling 
costs. 


























e Blades with strengthened 
molecular structures and 
toughened surface areas 
for strength and wear 
resistance. 

®@ Correctly placed hard 
metal inserts. 



























- 
A view of the laboratory showing the laboratory bench on the left and the product display, featuring the industrial products, on the right. 


By DENNIS V. WARD 


Employe Relations Department, Standard Oil Company (N. J.) 


Bux training program which is de- 
scribed below is a product of more than 
25 years of employe training experience 
of the Standard Oil Company (N. J.) 
group of companies. It is the outgrowth 
of policies which are regarded as hav- 
ing been a major factor in steady and 
mutually helpful employe relations. 

There is no intent here to present it 
as an answer to all training questions. 
Indeed, the program here outlined com- 
prises only a small section of the com- 
pany’s own training developments. 

The aim, instead, is to set forth some 
lines of thought and practice in certain 
areas of employe training which have 
been found practical in this company’s 
operations. As such, they may be useful 
as guides in the planning or evaluation 
of other programs for this type of train- 
ing. 

Although all the companies in 
Jersey Standard group are directly con- 


the 


cerned with petroleum, their activities 
differ widely. Some engage mainly in 
producing, others in transportation, man- 
ufacturing or research. Some market 
their products; others have nothing to 
sell and therefore need not train em- 
ployes for consumer contacts. Some af- 
filiates are large, some small; some are 
domestic, others operate only abroad. 
The domestic employes total more than 
61,000. 

Obviously, a training program to meet 
the needs of so comprehensive an enter- 
prise would in itself have to be compre- 
hensive. Yet no single training project 
alone, comprehensive or not, could hope 
to fulfill all personnel training functions 
across the board. 

An important objective of this pro- 
gram, therefore, was to stimulate train- 
ing farther along the line and to set 
standards for it. Another was to develop 
techniques and materials which might 





in managing employes. 





GOOD EMPLOYER-EMPLOYE relations, necessary for maximum success of a com- 
pany, depend in an important degree on the employe’s chance to advance. 
Consequently, the principle of promotion from within the company underlies the 
employe training program here described. Of exceptional importance in an em- 
ploye training program is the supervisor training phase. Today’s foreman must 
be familiar with company policy, public relations, labor techniques, national labor 
trends, sociological trends, inter-relationship of departments of a company, and 
governmental relations and requirements. To qualify a foreman in all these lines, 
the training program for supervisors is thorough, comprehensive, and well-planned. 


its purpose is to help supervisors solve the many and varied problems involved 
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facilitate training wherever that was un- 
dertaken. It was understood that other 
training efforts had to take up where 
this effort left off, or that this training 
would start only where other efforts 
stopped. 


Organization and Function 


It is the purpose here to deal mostly 
with organization and function. Atten- 
tion in considerable detail will be given 
to the supervisor training phase and to 
the conference leadership method of 
training because those aspects have been 
of exceptional importance in meeting the 
needs of this company. However, with- 
out taking time or space to examine 
them minutely, a few items of back- 
ground may appropriately be mentioned 
at this point because they help to show 
the “why” of some of the principal fea- 
tures of the program, or reasons for its 


high rank among the most important | 


activities of the company. The term 
“company” as used here means the 
group of companies which comprise 
Standard Oil Company (N. J.). 

The first item—it was suggested at 
the outset of this article—is the impor- 
tance of good employer-employe rela- 
tions to maximum success of the enter- 
prise. The company’s own experience 
contains a wealth of evidence, for in- 
stance, testifying to the fact that good 
employer-employe relations depend in 
an important degree on the “chance to 
advance.” Opinion surveys back up the 
company’s own observations in that re 
spect. 

An interesting thing in that connec- 
tion is that 90 percent of employes have 
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been continuously with the company 
since the day they were hired. Most of 
the company’s top officials have risen 
from the ranks. The principle of “career 
employment,” and “promotion from 
within,” thus will be found to underlie 
this training program throughout. 


As for history, training of personnel 
in special groups for many years had 
been common practice in this company. 
During the war, however, it became 
evident that peace would sharply in- 
crease the training load. Here is how 
the outlook shaped up at that time: 


Needs of veterans were certain to be 
numerous and important. The great 
technological progress which had come 
about in the war years was to compel 
instruction in unfamiliar techniques. 
Years of unavoidable neglect in the 
training of young engineers, sales per- 
sonnel and potential supervisors would 
have to be made up. 

Furthermore, postwar operation prom- 
ised to be a high-cost proposition, As 
such, it was to put an unprecedented 
premium on individual efficiency, or 
competence on the job. That was to 
apply all the way up the personnel 
ladder. 

All these factors combined to bring 
about, in 1946, the establishment of the 
Esso Training Center, one of the most 
important developments in Jersey’s his- 
tory of employe education. It is to be 
emphasized, however, that this center 
represents only a small part of the total 
training effort; in fact, a very small part. 
Most of the training still is done in the 
local companies and plants. 


Its establishment was not, moreover, 
quite so quick and easy a development 
as this rapid recital of facts might inti- 
mate. No blank check was given. No- 
body got a free hand. It was necessary 
for the Employe Relations Department 








Typical Conference Leadership class includes representatives from Egypt, South America and 
Canada. Standing in the rear is F. DeBernardis, Esso Training Center staff man in charge of 
Supervisory and Instructor Training. 


to map out in detail the project it had 
in mind. 

What was to be done? How was it to 
be done? And, above all, why did it have 
to be done? All these questions had to 
be answered. 

One point merits spotlighting here, for 
it was to govern the program in its en- 
tirety: The program did not mean taking 
away from local management a respon- 
sibility which rightfully belonged there, 
i.e., the training of their own personnel. 
The program was intended to augment 
—not to replace—the effort of the local 
training supervisor. 


Physical Facilities 
Physical facilities for the training de- 
velopments here described include a 
three-story building at Elizabeth, N. J., 
equipped with auditorium, classroom, 


The Esso Training Center occupies the second and third floors of the building or a total of about 
15,000 square feet. The private entrance is shown on the side of the building beside the private 
parking lot. 
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library, conference offices, film 
preview room and other aids. It is con- 
veniently located as 
sales division, laboratories, transporta- 
tion and hotel and restaurant accommo- 
dations. 

Here the training program makes 
profitable use of large - size demon- 
stration equipment and a wide variety 
of other visual supports. A life-size gas- 
oline service station, for example, was 
installed to help the planning of dealer 
training. Teaching the mechanics of 
home heating equipment is aided by 
disassembly and study of an oil burner. 
Glass miniatures of refinery units allow 
trainees to see what goes on in refinery 
operations. Charts, posters, motion pic- 
tures and slide films are utilized where- 
ever those may promote visual realiza- 
tion of difficult technical subjects and 
supplement highly oral instruction. 

The training center personnel num- 
bers 23 persons, including an administra- 
tive staff of eight, two editors, an artist 
and a man in charge of the Audio-Visual 
Aids and the Film Library. 

Courses conducted and the duration in 
each case are as follows: 


room, 


to two refineries, 


Conference Leadership ........ 1 week 
Judustrial Sales << ci..cc.cevesvs 8 weeks 
Advanced Industrial Sales..... 3 weeks 
Sales Management ............ 2 weeks 
Basics of Supervision.......... 2 weeks 


Petroleum Marketing in U.S.A..9 weeks 
Public Relations .......ccccess 3 weeks 
Training Institutes ........ 1 to 4 weeks 
Student Engineering 

Ieee... ccinsdexvennin 3 weeks 

All of the above are full-time courses. 
Much training also takes place on the 
job, at the employe’s own plant or loca- 
tion, instead of in a classroom. On-the- 
job training is administered by the par- 
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ticular unit whose personnel is being 


trained. 

As previously noted, the work of the 
training center is intended to augment, 
not replace, the training responsibilities 
of the local management. Functioning in 
that manner, it furnishes an ideal solu- 
tion to certain training problems; such, 
for example, as those encountered in in- 
dustrial sales. When there are only a 
few such salesmen in a territorial divi- 
sion, to give basic training locally would 
mean wasteful duplication of effort. 

The courses listed above entail at- 
tendance at classes at the center from 
8:30 to 4:30 p.m. five days per week. 
In addition, part-time courses are con- 
ducted regularly after hours in petrol- 
eum engineering, chemical engineering 
and mechanical engineering, the last two 
being refresher courses, for employes 
working in the vicinity of the training 
center. 

Training for supervision was only one 
of many courses in the above list. The 
company has found the need for effec- 
tive supervision to be so great today, 
however, that it seems appropriate to 
single out this phase for attention in 
some detail in this place. 

M. J. Rathbone, 
Standard Oil Company, declared some 
time ago that “developing good fore- 
men is a harder job than selecting the 
proper machinery, location of a factory, 
or picking out a line of products to 
foreman. is 


president of Esso 


manufacture. Training the 
not something to be turned over entirely 
to industrial relations experts,’ he said, 
“but a definite management responsi- 
bility.” 

As our company sees it, the super- 
visor in fact IS management. Generally 
he is anyone who directs the work of 
others. The various levels of supervision 
constitute management, the functions 





differing only in degree from one level 
to the next. 

It is our belief that although the Em- 
ploye Relations Department is a staff 
agency, the supervisor, being a line man, 
is the one who is actually responsible 
for employe relations. Others, too, might 
write the policy, but he is the one who 
really determines its effect. Top manage- 
ment is completely dependent upon him 
for that. Moreover, as the one who 
knows the thinking of the personnel, the 
supervisor is the one to provide assist- 
ance in the formulation of policy. If that 
premise is accepted, it must be agreed 
that his position is definitely the “key” 


* post. 


The old-time foremen’s conference 
long has served a useful purpose and 
still does. It does not, however, offer a 
way in which the newly-created super- 
visor can be given the concentrated 
training which he ought to have before 
assuming his new duties. Merely naming 
Bill Smith a supervisor does not make 
him one. It is a big step from being an 
employe in the ranks to being a good 
supervisor. Helping him over that tran- 
sition was one purpose of this supervisor 
training program. 

To quote M. J. Rathbone 
“The old well-known responsibilities of 
a foreman for safety, quality, quantity, 
costs, etc., are not enough. Today’s fore- 
men must know company policy and 
public relations, they must be familiar 
techniques, national labor 
trends and 
. The complexi- 


further, 


labor 
sociological 


with 
trends, many 
other similar matters. . . 
most modern businesses demand 


ties of 
that foremen know the inter-relationship 
of the various departmental 
and how their actions may affect other 
departments. They must know and ob- 
serve many governmental relations and 
requirements. The only way a foreman 


functions 


Typical class in “Basics of Supervision” includes supervisors from refineries, sales divisions, ac- 


counting offices and engineering. Standing in rear are F. DeBernardis and L. Holroyd, instructors. 


48 « Current Outlook Section 


can become sufficiently expert in all 
these lines, is through comprehensive, 


well-planned training programs.” 


Supervisor’s Qualifications 


Jersey believes that in order to meas- 
ure up to that job, the supervisor is 
expected to be, have or do at least these 
five things: 

1. Have complete and thorough knowl- 
edge of his authority and responsi- 
bilities. 

2. Maintain quantity and quality pro- 
duction at minimum cost. 

3. Be a good manager—plan his work 
effectively, budget time between 
men, materials and management, 
know how to delegate responsibility 
and when to assume authority. 

4. Maintain good employe relations 
through knowing how to deal with 
understanding their capacities and 

personal characteristics and winning 

their respect and confidence, both 
new and old. 

5. Be able to train workers to perform 
new operations demanded by rapidly 
changing conditions. 


The above features, it is felt, represent 
basic skills and knowledge, and the su- 
pervisory training program is directed 
to the development of such fundamen- 
tals. It is not intended for the cultiva- 
tion of technical skills and knowledge 
required for specific trades or occupa- 
tions. Its purpose is to help supervisors 
solve the problems involved in manag- 
ing employes. 


Following are the specific and yet 
broad objectives which served as guides 
for development of the supervisor train- 
ing plan: 

To outline the fundamentals of su- 
pervision so as to provide a sound 


— 


basis for individual improvement 


and development. 


i) 


To improve the quality of Jeader- 
ship and ability to solve the prob- 
lems of supervision. 

3.To give each individual supervisor 
a new and broader viewpoint of the 
responsibilities of supervision. 

To maintain good supervisor-worker 
relationships by training in the latest 
recommended techniques of dealing 


~ 


with personnel. 

To give the supervisor an opportun- 
ity to check on the soundness of his 
ideas and methods and to receive the 
benefit of an exchange of ideas in 
planned conferences with other su- 


wn 


pervisors. 


~ 
- 


To re-emphasize the need for genu- 
ine interest and a sincere, impartial 
and human approach in dealing with 
the individual worker. 

7. To maintain a close spirit of coop- 
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and understanding 
all levels of supervision, 
crease good will cooperation 
throughout the working force. 

.To promote pride in the department 
and to develop an appreciation of 
the inter-departmental relationships 
contributing to total production. 
9.To give supervisors an opportunity 

to acquire information of immediate 
importance to their job. 

The program is so set up as to provide 
training for each stage of a supervisor's 
development, to whatever degree is re- 
quired by the individual. It has certain 
elements of standardization, because es- 
sential aspects of supervising workers 
are common to all supervisors, at all 
levels and in all departments. In addi- 
tion, by avoiding duplication in the prep- 
aration of materials, it releases time and 
money for exploratory and creative work 
in the field of supervisory development. 

Five main needs are recognized by the 
supervisor program. Those follow, with 
the course or courses which were de- 
veloped to meet each one (see Figure 1): 

1. Discovering and developing individ- 
uals with leadership ability—Lead- 
ership Training Course. 

. Keeping the supervisory force up- 
to-date and well informed—Con- 
ference Discussion Program. 

. Providing basic training and infor- 
mation for newly designated super- 


eration among 
and in- 


and 


io =) 


do 


Ww 


visors — Basics of Supervision 
Course. 

4. Providing for the improvement of 
supervisors in service — Principles 
of Management Course, Modern 
Management Practices Course. 

with 


own 


. Preparing individuals special 
ability for 


Executive Development Program. 


added __responsibility— 


Training The Supervisor 

Additional mention may be made of 
the Basics of Supervision Course (Item 
3, above) because this is the device for 
bridging the often neglected gap, noted 
earlier in this article, between working 
as a rank-and-file employe and assum- 
ing the duties of a supervisor. The course 
is intended to acquaint the newly-made 
supervisor with the main responsibilities 
which go with his new status, and fix 
his attention on the knowledge he will 
need in order to do the job expected of 
him. A list (from Page 5. 
Training”) of topics for discussion is 
presented in Table 1, not to try to set up 
a specific course, but to suggest a few 


“Supervisor 


ideas which may serve as guides in de- 
termining the content of this phase of 
supervisory training. 

Special mention may be appropriate, 
also, of the Executive Development Pro- 
gram (item 5, above). Under this pro- 
gram, employes who show from their 
performance that they are likely execu- 
tive material are put through a con- 


July 1, 1949 » WORLD OIL 











BASICS 
F 
SUPERVISION 


CONFERENCE DISCUSSION PROGRAM 





EXECUTIVE 
DEVELOPMENT 
PROGRAM 
PRINCIPLES 
OF 
MANAGEMENT 
MODERN 
MANAGEMENT 
PRACTICES 














pan 
LEADERSHIP 
| TRAINING 

COURSE 

| 

{ 











FIGURE 1. Esso Supervisor Training Plan. 


tinuous observing and screening process 
which produces a record of their special 
talents. They are assigned to different 
jobs in rotation, so'as to develop their 
knowledge of the business and their ca- 
pacity for greater responsibilities. New 
created as training 


positions may be 


jobs for this purpose. To supplement 
this program of internal development, 
they may be sent, at full pay, to a 
special three-month course in advanced 
management at Harvard University. 


There the study program is divided 


TABLE 1 
Basics of Supervision Course 


(Page 5 of ‘Supervisor Training’) 
SUGGESTED TOPICS FOR DISCUSSION 
A. The Coordinated Teamwork of Manage- | 


ment 
1. Company and local organization 





2. Lines of authority and communication 
3. The needs for, and methods of accom- 
plishing coordinated action—teamwork 


B. The Supervisor’s Place in the Organization 
1. Basis for selection—chanae of viewpoint 
2. Transition from worker to supervisor 
3. Responsibilities of a supervisor 
4. The tools of management and the serv- 

ices available to the supervisor 


C. The Job of Supervision 
1. Dealing with people —how to handle 
human relations problems 
Training workers—The supervisor is an 
instructor 
Effective discipline—preventive vs. Cor- 
rective discipline 
. Issuing orders and following up 
. Budgeting time and action 
How to talk to workers 
. Developing desirable attitudes 
Planning departmental meetings 
. Starting the new man 


WONAUR w wy 


D. Interpreting Company Policies 

. History of employee relations 
Management-Union-Employee relations 

. Grievance procedures 

. Seniority 

. Working schedules and overtime rules 
Employee rating 

Wage and salary administration 
Policy-vacation, accident, sickness, 
transfers, terminations, leaves of ab- 
sence, hours and working conditions 

9. Dealing with the union representative 

0. Cost control 


1 


E. Safety for Supervisors 
1. Supervisor’s responsibility for safety 
2 Safety supervision 


about equally between these subjects: 
Administrative Practices; Business and 
the American Economy; Cost and Fi- 
nancial Administration; Production Man- 
agement; Marketing Management, and 


Problems in Labor Relations. 


Besides offering a concentrated course 
of study in appropriate subjects, this 
program gives to men of special promise 
what the Harvard Graduate School of 
Business Administration calls “the op- 
portunity to think to the limit of their 
mental capacity, free of business exigen- 
cies and other distractions, . . . associa- 
tion with other selected men of a great 
variety of business backgrounds 
(and) the stimulation of contacts with 
a faculty that, because of the very na- 
ture of the teaching methods used, must 
keep abreast and even ahead of busi- 
ness developments.” 

At the time this article was in prepa- 
ration, 58 employes of this company and 
its affiliates had completed the Advanced 
Management and 11 were at- 
tending the then current course. 


course, 


Management’s Role 


One thing which experience with this 
program has impressed upon our com- 
pany is that the success—or failure—of 
any plan for training supervisory per- 
sonnel depends as much upon support 
by management as upon practicality of 
the information presented, competence 
of instructors and the numerous, com- 
ponent parts of a complete program. As 
we see it, management is responsible for 
these things: 

1. Adopting a plan and announcing it 

in a clear-cut policy. 

2. Providing training staffs of suffi- 
cient size and experience to make 

a quality program possible. 

. Providing adequate and appropriate 
facilities and material. 

4. Designating qualified personnel to 
act as conference leaders. 


w 
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5. Providing time for key management 

to participate. 

6. Revising the program periodically 

for study of results. 

The training supervisor directs and 
administers the plan, and under it he is 
held responsible for the following: 

1. Preparing lists of and scheduling 

groups of supervisors. 

2. Training conference leaders. 

3. Determining most effective methods 

to use. 

. Preparing conference material. 

5. Selecting visual aids. 

. Keeping records. 

. Followup. 


Eligibility Factor 

In Jersey, selection of personnel to at- 
tend training courses is considered a line 
function, and standards for selection a 
matter of local policy. However, a train- 
ing plan is written for each course, and 
that plan takes up among other things 
the factor of “eligibility” for the guidance 
of local management in selecting candi- 
dates. 

The method of instruction naturally 
will have a great deal to do with how 
successful a training program will be. 
Experience has convinced Jersey that 
the best method is that of the planned 
conference, for it enlists the thinking 
and participation of everyone in the 
group. Most supervisors have been found 
to be reluctant to “go to school.” Many 
of them feel, perhaps, that much of such 
instruction has little to do with their 
particular jobs. They do, however, wel- 
come the opportunity to “pool” experi- 
ences. They like to work out together 
the problems they face. 

Most of the subject matter in 
course falls within the personal experi- 
ence of the supervisors themselves. 
Through discussion the individual gains 
the feeling that he has solved his own 
difficulties. In addition, he feels that he 
has contributed, from his personal ex- 
to the solution of common 


the 


perience, 
problems. 

The conference method provides also 
a greater opportunity than other meth- 
ods do for individual expression, aids in 
developing leadership qualities essential 
to the good supervisor, and is excep- 
tionally effective for training in logical, 
constructive thinking. Conference lead- 
ership itself, therefore, is logically a 
course for supervisors. The individual 
learns to express his ideas and to de- 
velop good judgment and tact. Each of 
these is an essential quality for good 
supervision. 

The course is a one-week or 35-hour, 
off-the-job program. Trainees are se- 
lected by local management and must be 
persons who will have direct responsi- 
bility for conducting conferences. Each 
group is limited to from 12 to 15 so that 
all can get in some real practice. 
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The first ten hours of the course are 
devoted to the principles and techniques 
of conference leadership. Here are some 
of the subjects for discussion: 

1.Background of the conference 

method. 

2. How it compares with other meth- 

ods of instruction. 

. Duties of the leader. 

. Qualifications of the leader. 

How to prepare for a conference. 
How to conduct a conference. 
. Devices used. 

. Techniques of questioning. 

. Handling situations. 

Conference discussion of such 
jects leads up to a demonstration con- 
ference and to practice sessions for the 
remainder of the time. Each trainee has 
an opportunity to conduct three prac- 
tice sessions. 

One point that has been kept up to- 
ward the front in our training opera- 
tions is that regardless of how inter- 
esting the program may be, trainees will 
not pay attention for long periods unless 
every step has been taken to make the 
physical conditions conducive to learn- 
ing. For example, few things will kill 
interest faster than too much or too 
little heat in the conference room, stale 
air, too bright or too dim lighting, un- 
comfortable chairs or long - drawn - out 
sessions. Short breaks for relaxing are 
necessary at regular intervals. 

What these points add up to is that 
trainees must be physically as well as 
ready to learn. 


Visual Aids 


Visual aids play a major part in the 
program. Our experience has been that 
they are excellent for formulating cor- 
rect concepts, for creating interest and 
intensifying impressions. They broaden 
experience, vitalize the program and save 


SANNA MN A Ww 


sub- 


mentally 


time. 

This program uses them in the form 
of charts, photos, maps or overlays, 
blackboards, charting paper, and motion 
pictures and slides. When it is feasible, 
to these are added _ three-dimensional 
aids such as the object itself which is 
being discussed, cutaways or sections, 
models and sandtables. 

But although visual aids have been 
found to be priceless tools for Jersey 
conference leaders, they accomplish 
little or nothing unless used correctly. 
The leader must be careful about num- 
ber, orderly sequence and exact timing. 
The material must be pertinent, of a 
kind which permits smooth handling 
and must be clearly displayed. 

In conclusion as to visual aids: De- 
spite the allure of more spectacular de- 
vices, on the basis of experience in this 
program, too much can hardly be said 
in behalf of the old-fashioned black- 
board. Some shy away from it on the 


claim that they can’t draw. Others com 


plain that they write too badly, or that 


it “takes time.” But these are weak 
dodges. If careful attention is given ig 
planning to the “what” and the “when”! 
of using the blackboard, a good demon- 
stration is certain. When it is used, 
alibis are out, for it is a one-man job, 


Summary 

To summarize very briefly some of 
the main impressions which have de- 
veloped out of these training activities; 

Although the needs for personne] 
training grow both in importance and in 
number, the techniques and materials for 
training are likewise numerous, effective 
and in process of further development. 
A program of centralized training can 
meet some major educational needs, 
However, by itself it is no solution to 
all employe training problems. 

Training is best done not in a “school- 
room” but through the conference 
method. To “talk it out” is better than 
to try to “cram it down.” However, best 
method though it may be, this one has 
been found a failure unless conference 
leaders are competent. 

The supervisor has changed from the 
“boss” of years ago, to a leader who, 
on the one hand, must know much about 
company policy and industrial and socio- 
logical trends, and, on the other, must 
be able to pass along what he knows 
and how he feels to those whom he is 
selected to lead. Therefore, he must be 
trained as a leader, with all the care 
and thoroughness that are deserved by 
a key position. 

Training is not something exclusively 
for the development of beginners of 
improvement of the skills of the rela 
tively inexperienced. Some of the chak 
lenges to it, and opportunities for com- 
pany benefits from it, are greatest at 
the management level. 

Although numerous other observa 
tions might be made, only one last point 
will be added here and this one is offered 
not in any attempt to preach but solel 
because it seems to sum up a great deal 
of the cause for aggressive planning iff 
this field and much of the hope that if 
held for it: 

Employes are peopl 
humans—make the company. Machine 
and buildings don’t. 

Naturally, this training program h 
en eye to commercial success. for with 
out that there would be but slight sati 
faction of human desires. But unless th 
will to solve the human problems th 
mark modern industry is in the for 
front of the purposes and practices ¢ 
the training program, the net results 
when translated into terms of the bal 
ance sheet are likely to leave much (0 


people and 


be desired. 
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4 TO CUT REGULAR PIPE 


As illustrated at left, for cutting 
Regular Pipe the tool is made up 
with Overshot Springs that catch 
under a tool joint or coupling to both 
actuate the cutting knives and then 
retain the cut-off section for recovery 
after cutting. (Note that the cut sec- 
tion is not supported by knives alone.) 


TO CUT UPSET PIPE 


As illustrated at right, the same 
basic tool is used to cut Upset Pipe 
by simply substituting a special 
assembly with “Dogs” that catch on 
the taper of the upset to both actu- 
ate the cutting knives and also retain 
the cut-off section for recovery on the 
same trip. (Note again that knives 
alone are not used to support the cut 
section.) 


TO CUT FLUSH PIPE 


As illustrated at right, the same 
basic tool is also used to cut Flush 
Pipe by simply substituting a special 
Slip Assembly that grips the pipe at 
any desired point to both actuate the 
cutting knives and retain the cut-off 
section for immediate recovery. (Here, 
too, knives alone are not depended 
upon to support the cut section.) 


Change from one type of design 
to another can be made quickly and 
easily—even in the field—by simply 
removing the top sub, withdrawing 
the assembly and spacer in use, and 
then replacing with the new assem- 
bly and spacer desired. 

Regardless of the type pipe being 
cut, the Baash-Ross External Cutter 
gives the same operating advan- 
tages ... smooth spring-cushioned 
cutting action—cut and recovery 
with one tool in one run—plus more 
than 20 years of field-proven de- 




















On companies, both large and small, 
have millions of dollars invested in auto- 
motive equipment ranging from small 
cars to fleets of heavy trucks, all of 
which play a vital role in all phases of 
the petroleum industry.It is therefore es- 
sential that some set policy be followed 
in the management and maintenance of 
this equipment. At the same time the 
policy should be flexible enough to tie 
into a company’s over-all operations 
and to assure maximum efficiency and 
economy in the Transport department. 

Recently, the question was posed as 
to whether an oil company should main- 
tain a Transportation department, or 
whether there should be 
thority and loose control. The author 
submitted the question to a select few of 
the top-flight transportation executives 
in the oil industry in an attempt to 
secure the benefit of their views and 
their experience. In order to clarify the 
issue the executives were asked to give 
their opinions on two principal phases: 

1. Should an oil company centralize 
4.1 control and management of vehicles 
and transportation in a single depart- 
ment which would have the authority to 
buy, maintain and assign the units? 

2. Should an oil company eliminate 
ill its passenger and small truck units 
and meet its need for such equipment by 
entering into a fleet rental arrangement? 

Opinions definitely favored ~entralized 
control and management, and the rea- 


divided au- 
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IT IS ESSENTIAL to an oil company 
that a definite policy be followed in 
the management and maintenance of 
its automotive transportation equip- 
ment. The policy should be well de- 
fined but sufficiently flexible to mesh 
smoothly with all company opera- 
tions and to assure maximum effi- 
ciency and economy in the transpor- 
tation activities. Opinions of several 
oil industry transportation executives 
definitely favor centralization of all 
control and management of vehicles 
and transportation in a single de- 
partment, which would have the au- 
thority to buy, maintain, and assign 
the units. Suggestions of two trans- 
portation executives are herewith 
presented as an aid in determining 
the functions and policies of a trans- 








portation department. 





sons advanced by two ranking oil com- 
pany transportation executives in the 
Mid-Continent area are presented here- 
with as a sort of “blue print” which 
may assist oil companies generally to 
determine the functions and polices of 
their transport departments. , 
One executive favored centralized 
management because it provides control 
in the following functions: 
1. Approval for only 
which are necessary. 
2. Discounts on points for purchase 
of tires and tubes, batteries, etc. for 
fleet billing. 


those repairs 


3. Standardization on accessories for 

cars and trucks. 

4. Standardization on classification of 
cars and trucks. 

. Standardization on method of dis- 
posing of cars and trucks (by age 
or mileage). In this respect records 
should disclose condition of equip- 
ment when considered for replace- 


un 


ment. 
6. Standardization on truck and spe- 
cial equipment. 
Discounts on purchase of materials 
and parts. 
8. Job-rating of trucks for work to be 
done and area in which used. 


NI 


This executive declared that the Auto- 
motive department should control inter- 
department transfers or assignments of 
idle equipment. Also that it should func- 
tion as one department specialized in 
purchasing and disposing of equipment. 
He mentioned that departmental over- 
head and insurance should be distributed 
over all company-owned units and all 
rental units. 
proposition, this 


As for the rental 


executive declared: 
“Car rentals usually revert to a larger 
car at a higher rate than would be fur- 
nished if company owned. Car rentals 
usually want only the high mileage units 
and those in highway work, which in- 
creases the cost of company-owned units 
operating low mileage or those in severe 
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These, and many other types of automotive equipment, representing millions of dollars, are operated by the oil industry. They play a vital role in all 
phases of oil exploration, development, marketing and refining. 


operations where operating cost is 
higher.” 

Another executive pointed out that 
much can be said in favor of good fleet 
management and that ofttimes there is 
an inclination to the mistaken idea that 
vehicles can be kept running simply by 
keeping them filled with oil and gas. 
In this executive’s opinion the operation 
of a good motor transportation depart- 
ment demands that: 

1. The department should be headed 
by a good fleet manager, preferably an 
automotive engineer, with practical ex- 
perience in design, fabrication and field 
operating, and maintenance of transpor- 
tation equipment. Sufficient clerical help 
for cost control and routine work is also 
essential. Field staffs and garage per- 
sonnel naturally depend on the size of 
the fleet and how widely it is scattered. 

2. Budget control of capital funds for 
the purchase of transportation equipment 
should be vested in the Motor Transport 
department. Expenditure of these funds 
should be the joint responsibility of the 
Motor Transport and Operating depart- 
ments. 

3. Specification, make, size, etc., of all 
motor equipment purchased is the re- 
sponsibility of the Motor Transport de- 
partment. 

4. Since most 
Purchasing departments, there seems no 
point in duplications; therefore, the Pur- 


companies maintain 


chasing department should buy vehicles 
on approval requisitions and according 
to specifications furnished. The Motor 
Transport department should lend assis- 
tance in the procurement of such vehi- 


cles or equipment. 

5. Assignment of vehicles to operating 
departments should be on approval of 
the department manager and concurred 
in by the Motor Transport manager. 

6. The control of assigned vehicles is 
the responsibility of the operating de- 
partments. 

7. The Motor Transport department 
should act as a service group in all main- 
tenance of such vehicles, and any ex- 
penditure for such should be concurred 
in by the operating department super- 
visors. 

8. All historical data, purchase, costs, 
replacements, etc. should be accumulated 
by the Motor Transport department. 
Monthly or quarterly cost statements 
should be furnished by Motor Transport 
to Management and all operating 
managers. 


Replacing Vehicles 


9. As the economic life of a vehicle 
is reached, the Motor Transport depart- 
ment should recommend rehabilitation 
or replacement of the vehicle. Such de- 
cisions should be predicated on accepted 
formula, cost records, historical data, 
etc., used in good fleet management. 

10. All vehicles that have been re- 
placed due to economic life attainment 
or mechanical failure, after cursory ex- 
amination, should be disposed of through 
regular salvage channels with the con- 
currence of the Motor Transport de- 
partment 

In effect, a Motor Transport depart- 
moment’s 


manager. 


should be able at a 


notice to supply safe and adequate trans- 


ment 





ment. 








Aout the rbuthor 


J. D. WARD became interested in traffic management 
and transportation problems in 1929 and today is con- 
sidered an expert«in this specialized work. He was born 
in Stamps, Ark., where he attended the Stamps High 
School and later moved to Tulsa to attend business 
college. His first oil company job was with Altitude 
Petroleum Corporation in 1932. Two years later he 
joined Skelly Oil Company’s Automotive-Traffic depart- 
ment and in 1936 took charge of Tide Water Associated 
Oil Company’s newly-organized Automotive depart- 
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poration for all operating departments. 
In order to achieve its objective it must 
be independent of all other departments. 

In indorsing the establishment of an 
automotive department and outlining its 
functions, another executive analyzed the 
situation of a large oil company and 
submitted the following reasons why the 
company should establish a_ separate 
Automotive Transport department. 

1. On a conservative basis, Company 
“A” has an investment of over $1 million 
in automotive equipment. 

2. The company’s vehicles operate a 
total of 5 million miles annually of which 
passenger cars, pickups and light trucks 
account for 4 million. On an accepted 
basis of one-half cent per mile as the 
profit of the average rent-a-car company, 
the 4 million these 
light units represent $20,000 per year, 
sufficient to set up and maintain a very 


miles covered by 


sizeable transportation department for 
one year. 

3. Company “A” has a total of 450 
units and spends in the neighborhood 
of $350,000 per year for maintenance, 
gas, oil, grease and operating expenses. 
The disbursement of this sum is now 
divided between operating heads, opera- 
tors, etc., very few of whom know little 
about the actual 
equipment. 

In order for company “A” to set 
up and operate an efficient Automotive 
Transportation department, it should: 


mechanics of mobile 


1. Employ a competent automotive 
manager. 

2. Give him full control and allow 
him to employ one or traveling 
mechanics or supervisors. Set up com- 
pany owned automotive shops where 
there is a large enough concentration 
of automotive equipment to justify. 

3. Work out and set up a full preven- 
tative maintenance service on all equip- 
ment. This one item alone will pay the 
cost of transportation department in pre- 
venting “down time” which cannot be 
shown on any cost statement. 


two 


This company can reduce costs by at 
least 1 cent per mile; can secure better 
trade in values on old equipment; can re- 
duce number of miles now being driven; 
and in all probability can substantially 
reduce the number of pieces of auto- 
motive equipment as well as cut “down 
time” lost while equipment is down for 
repairs. 


Current Outlook Section » 55 

















Tudustry s Communications 


Organized on Nation-Wide Scale 


ee petroleum industry has a new 
permanent organization to facilitate fre- 
quency allocations among its five rec- 
ognized branches that require radio 
communications for its operations. It is 
called the National Petroleum Radio Co- 
ordinating Association, and is composed 
of representative members of the refin- 
ing, gas pipe line, geophysical, oil and 
products pipe line, and production 
branches of the industry. This new com- 
munications organization will aid in the 
administration of new changes in Fed- 
eral Communications Commission Rules 
and Regulations which go into effect July 
1, 1949, and which apply to the petro- 
leum industry. These changes are the 
results of a new approach to the mount- 
ing difficulties which have arisen from 
the tremendous growth of radio com- 
munications, not only in the oil industry, 
but in other industries as well. It is a 
move to let the industry solve its own 
radio communication problems. 

The U. S. has been split up into seven 
regions to cope with problems on an 
“area basis.” The national organization 
is headed by a 12-man executive com- 
mittee composed of the chairmen from 
each region plus one representative from 
each of the five branches concerned with 
the new changes. Each region was or- 
ganized to include a chairman, vice 
chairman and a secretary, plus various 
committee chairman in the regional or- 
ganization. 

In May, 1948, the FCC proposed dras- 
tic changes in Part 11 of its Rules and 
Regulations which would affect the 
power utilities and the oil industry. Both 
groups consented to organize temporary 
coordinating committees to study the 
proposed changes and the effect they 
would have on each industry. The oil 
industry’s tempcrary committee drafted 
objections to the proposed rule changes 
and these objections were presented to 
the FCC at a formal hearing. The five 
branches were represented as were the 
American Petroleum Institute, the Pe- 
troleum Industry Electric Association 
and the American Gas Association. 

At the hearing, technical information 
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and recommendations were presented, 
and the FCC agreed to adopt the 
changes recommended by. the oil group. 
On May 16, 1949, a representative dele- 
gation of all areas and branches of the 
industry met in Washington to set up 
a temporary National Petroleum Radio 
Frequency Coordinating Committee. 
This committee met informally with the 
FCC which approved the proceedings, 
whereby the U: S. was divided into 
seven regional areas and temporary 
chairmen were appointed to each region. 
The temporary chairman were instructed 
to organize a permanent Regional Pe- 
troleum Radio Frequency Coordinating 
Association within each region and to 
invite all radio users and prospective 
users to participate. 

Each regional group made an inten- 
sive study of oil industry radio com- 
munications within its respective region, 
and made recommendations for fre- 
quency: allocation within the industry 
for its area. A nation-wide meeting was 
held in Kansas City, June 13-15, 1949, 
at which time the permanent 12-member 
executive committee was elected. H. A. 
Rhodes, Humble Oil & Refining Com- 
pany, Houston, was elected national 
chairman of the executive committee, 
and was also selected to represent the oil 
and products pipe line branch. Warren 
T. Bulla, elected vice chairman, repre- 
sents the gas pipe lines and is also a 
member of the AGA Radio Communi- 
cations Committee. Secretary-treasurer 
is W. G. McLarry, Magnolia Petroleum 
Company, who represents the refining 
branch. Other oil industry branch rep- 
resentatives are: production, O. B. 
Hocker, The Texas Company; and geo- 
physical, Dr. Ralph D. Wycoff, Gulf Re- 
search & Development Company. 


Regional Chairmen 


Regional chairmen are: Region 1, W. 
A. Shipman, United Fuel Gas Company, 
Charleston, West Va.; Region 2, J. D. 
McCullough, Buckeye Pipe Line Com- 
pany, Lima, O.; Region 3, L. C. Bomar, 
Southern Natural Gas Company, Birm- 


ingham, Ala.; Region 4, R. S. Caplan, 
Gulf Refining Company, Houston; Re- 
gion 5, E. E. Born, Phillips Petroleum 
Company, Bartlesville, Okla.; Region 6, 
K. S. Hagius, Colorado Interstate Gas 
Company, Colorado Springs, Colo.; and 
Region 7, J. A. Polhemus, Jr., Standard 
Oil Company of California, San Fran- 
cisco. Each regional chairman is also 
chariman of the frequency coordinating 
committee within the regional group to 
handle radio communication matters of 
the oil industry that arise within the 
region. 

Section 11.57 of the 
regulations pertaining to the policy 
governing the assignment of frequencies 
to the various users of radio communi- 


new rules and 


cations within the oil industry read as 
follows: 

Paragraph (a): “The frequency which 
may be assigned to stations operating in 
any one of the several Industrial Radio 
Services is listed in the applicable sub- 
part of this part. All applicants for, and 
licensees of, stations in these services 
shall cooperate in the selection and use 
of the frequencies assigned in order to 
minimize interference and thereby ob- 
tain the most effective use of the author- 
ized facilities. Each frequency, or band 
of frequencies, available for assignment 
to stations in these services is available 
on a shared basis only, and will not be 
assigned for the exclusive use of any one 
applicant; such use may also be re- 
stricted to one or more specified geo- 
graphical areas.” 

Paragraph (b): “Each applicant shall 


use the highest order of frequencies 
available, compatible with the opera- 
tional requirements of the particular 


radio system involved, and the actual 
channel loading of the bands in each 
area. Differentials in first costs and 
maintenance expense are factors which 
will not be considered as conclusive by 
the Commission in approving a choice 
between the ranges 1.6-6.0, 25-50, 152- 
174, and 450-460 megacycles.” 
Paragraph (c): “Each application for 
authority to operate on one of the fre- 
quencies in the range of 1.6-6.0 mc. must 
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WITH REPUBLIC Zfec/*7c We// CASING 


Throw your spinning line around a joint of Republic 
Electric Weld Casing. Signal for the power and feel those 
clean, full-formed threads take hold ... fast. You’re 
spinning-in a joint that needs only a turn of the tongs to 
discourage any pull-out. 

With this modern tubular product, pull-out protection 
Starts in the casing wall. Made under the advanced 
Republic Electric Weld Process, those walls are uniformly 
thick, round and sound, free from trouble-inviting weak 
spots. When the husky threads are cut, plenty of tough 
steel remains under their roots all around the pipe. They’re 


—— p> 
AND OUT 
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INSPECTED INSIDE 


—————— 





Republic Electric Weld Casing and Tubing 
are made from flat-rolled steel, both 
sides of which are inspected. Thus, the 
surface which becomes the inside 
wall is free from hidden defects. 


anchored in a solid, uniform layer of tough steel that 
won’t give way under the load of long strings. 


Yes, you'll spin-in a strong joint ... and you'll get top 
resistance to collapse, too. Republic Electric Weld Casing 
is made only from high ductility steel, fully normalized 
for uniform structure and cold sized for high yield strength. 
Specify it for complete dependability. 


REPUBLIC STEEL CORPORATION 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 





Other Republic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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be fully justified, and shall be accom- 
panied by: A satisfactory showing that 
the safety of human life will be jeop- 
ardized by failure of the Commission to 
authorize the use of a frequency in the 
requested range; a description in detail 
of the particular activity involved; and 
the manner in which radio will be used 
in the activity. The circumstances must 
be such that the activity, by reason of 
its nature or location, is hazardous to 
personnel engaged in the activity, or to 
the public in the vicinity thereof; that 
the radio communication facilities re- 
quested will materially reduce such 
hazard; and that it is impossible to use 
a higher order of frequencies for ac- 
complishment of the same purpose.” 

The following frequencies were as- 
signed exclusively to the petroleum 
radio service for base and mobile sta- 
tions: 


Megacycles Megacycles Megacycles 
25.02 33.26 48.82 
25.06 33.30 48.86 
25.10 33.34 48.90 
25.14 33.38 48.94 
25.18 48.58 48.98 
25.22 48.62 49.02 
25.26 48.66 49.06 
25.30 48.70 49.10 
33.18 48.74 49.14 
33.22 48.78 49.18 
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The following frequencies are avail- 
able for base and mobile stations on a 
shared basis with other services: 


Kilocycles Megacycles Megacycles 
1602 30.66 153.17 
1628 30.70 153.23 
1652 30.74 153.29 
1676 30.78 153.35 
1700 30.82 158.31 
2292 153.05 158.37 
4637.5 153.11 158.43 


In addition to these frequencies, cer- 
tain frequencies about 456 megacycles 
were available on a developmental basis, 
as are frequencies which are still higher. 
Subject to the conditions that no harm- 
ful interference will be caused to the re- 
ception of television channels 4 and 5, 
frequencies from 72.02-75.98 megacycles 
will be available to the petroleum in- 
dustry on a shared basis with other ser- 
vices. 

The geophysical branch has the ex- 
clusive use of frequencies from 25.02- 
25.18 megacycles, and may share with 
other branches frequencies from 25.22- 
25.30 megacycles. Frequencies from 
33.18-49.18 megacycles, are shared by 
the remaining four branches of the in- 
dustry. Frequencies from 1602-1700 kilo- 
cycles are used only in the petroleum 
industry by the geophysicists, although 








The seven regional divisions of the National Petroleum Radio Coordinating Association. 


other services outside the industry use 
them. Peculiar characteristics of geo- 
physical operations made this allocation 
necessary. The frequencies 2292 and 
4637.5 kc are shared by geophysics with 
other industry branches on an _ emer- 
gency basis. 

In the event a user’s license expires, 
he makes application for additional or 
modification of services, or FCC revokes 
his present license, the following proce- 
dure must be followed: The user makes 
a license application accompanied by a 
letter explaining the proposed use of his 
system and stating his preference of fre- 
quency, and sends them to the chairman 
of his region. The regional chairman and 
the radio frequency coordinating com- 
mittee study the application as it affects 
the local communications situation. Re- 
commendations and approvals by the 
regional group are returned to the user, 
who forwards them with his application 
to the FCC in Washington, D. C. 

Success of the present radio communi- 
cations organization as it affects the oil 
industry is due in large part to the 
efforts of W. F. (Bill) Littell, Interstate 
Petroleum Communications, Inc., who 
chairman of the API Central 
Radio Communications, 


is also 


Committee on 


and to those who actively participated in 


the pre-organizational meetings and for- 


mal FCC hearings. 
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Characteristics and Geologic Distribution of 





r 

-: word reef has many meanings, 
but to the geologist it is associated with 
the mounds or ridges built on a sea bot- 
tom by corals, algae, sponges and a few 
other organisms. 

Although most reefs are built in the 
sea, algae can build reefs on the bottom 
of a lake or a stream. A reef represents 
a deposit that is mainly of organic origin 
and has been built upward at a more 
rapid rate than the contemporaneous 
sediments deposited about its margins. 
It ordinarily is thought of as a ridge of 
great length and limited width, rising 
somewhat like a wall on the seaward 
side and bordered by a lagoon on the 
landward side, and either in the form of 
a fringe adjacent to the land or a con- 
siderable number of miles from shore in 
the form of a barrier. 

Although this general concept applies 
to many modern reefs as illustrated by 
the reefs of the East and West Indies, it 
is not particularly applicable to most 
reefs in the geologic column prior to the 
Permian. The ancient reefs were mostly 
in the form of isolated ridges or mounds 
somewhat limited dimension. The 
ridges and mounds, however, have a 
somewhat linear distribution as is illus- 
trated by the Silurian reefs that lie 
around the Michigan Basin of the U. S. 
Only in the Permian do the Paleozoic 
reefs have elongation somewhat similar 
to that of modern reefs and some of the 
Permian reefs seem to have been of the 
barrier type. 

Doctors E. R. Cumings and R. R. 
Shrock (1928, 1932), both then in the 
University of Indiana, proposed the two 
terms of bioherm and biostrome, the for- 
mer to apply to those organic accumula- 
tions which have the conventional form 
and internal structure of a reef and the 
latter to stratified organic accumulations 
which are not in the form of mounds or 


on 


ridges and do not have noteworthy dif- 
ferences in thickness from margining ac- 
cumulations. Many of the organic ac- 
cumulations in the geologic column to 
which the term reef has been applied are 
really biostromes and have been termed 
reefs because of containing many corals 

Organic reefs seem to form largely in 
shallow waters, not deeper than about 50 


July 1, 1949 » WORLD OIL 


: offers favorable environment for reef 


By 
W. H. TWENHOFEL 


fathoms. Algae are limited to depths to 
which light can penetrate to make chlo- 
rophyll and modern reef-building corals 
are limited to depths that are less than 
50 fathoms. Sponges, crinoids and some 
other organisms may make organic ac- 
cumulations at greater depths than the 
above figure and these may build up the 
bottom to the depths where algae and 
corals can take over. Once established, 
the reef-building organisms build up- 
ward very rapidly to the surface of the 
water where upward growth due to or- 
ganic activity ceases. Growth may con- 
tinue laterally. Waves may cover a reef 
with sand or other sediments and build 
the summit above sea level and winds 
may drift sand to raise it to a higher 
elevation. If seal level should rise during 
the building of the reef or after it had 
been built to the surface of the water, 
the organisms could continue building 
toward the new surface. 

Generally speaking, a reef is composed 
of a core and flanking stratified sedi- 
ments which are inclined away from the 
core. The core is really the reef. The 


EXPLORATION for oil in the U. S. and 
Canada henceforth will place much 
emphasis on the finding and develop- 
ment of oil-bearing reefs. This arti- 
cle, written exclusively for WORLD i 
OIL, describes reefs, explains how ~— 
they were formed, points out their 
varying forms and characteristics, 
and states that reefs may be ex- 
pected in each geologic section that 


ae eee 


building. Reefs should be sought es- 
pecially in every great calcareous 
formation, according to the article, 
and reefs of particular interest to the 
petroleum industry include those in 
the Ordovician, Silurian, Devonian, 
Mississippian and Permian, while 
reefs may be expected also in the 
Pennsylvanian and other sections. 











core is without stratification and is an 
irregular and complex mass of organic 
materials made by many kinds of organ- 
isms. The flanking sediments have rude 
Stratification adjacent to the core with 
which there is irregular contact. Flank- 
ing the core on the seaward side is the 
fore reef, which is a kind of sub-aqueous 
talus slope in that the composing ma- 
terials are largely debris that have been 
eroded from the core, but some of them 
have been derived from organisms living 
on the forereef and some sediments were 
derived from organic and terrigenous 
materials settling from overlying waters. 

The sediments composing the forereef 
are largely calcareous and initially were 
composed of sand-size and larger par- 
ticles. The deposits are in thick beds ad- 
jacent to the core and beds thicken and 
thin irregularly. These pass outward into 
regularly bedded sediments which in 
most cases were originally lime muds. 
The stratified sediments of the forereef 
and the structureless materials of the 
core interfinger irregularly as shown in 
Figure 1. 

The backreef is on the landward side. 
This is ordinarily composed of finer ma- 
terials than the forereef and in large part 
consists of calcareous muds. Sand-size 
particles may lie adjacent to the core. 
The core commonly does not rise so 
high about the bottom on the landward 
as on the seaward side where there may 
be a difference of elevation between the 
top of the reef and the adjacent bottom 
of a good many feet. The lagoonal sedi- 
ments interfinger irregularly with the 
structureless materials of the core just 
as on the seaward side of the reef. The 
outer margins of the core have contacts 
with the stratified marginal sediments 
that range from horizontal to far beyond 
the vertical. The contacts at any place 
tend to be sharp and it seems obvious 
that the exoskeletons and precipitates of 
the building organisms were adherent to 
the underlying materials at the times of 
deposition. 

After a reef has been built to the sur- 
face of the water it may be extended 
laterally over the margining sediments 
with the greatest extensions on the sea- 
ward side, as that would be likely to be 
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FIGURE 1. Diagram showing relations of an organic reef and the marginal strata. Stratification 
should be indicated as rude on the immediate margin of the core. Stratigraphic breaks may exist 


at the places of extensive lateral spread and this is 


supported by the sandy zones at the same level. 


Diagram based on studies of the reefs of Anticosti, Gotland, and eastern Wisconsin. 


the side with the greater aeration of 
waters and the greater content of food 
in the waters. Lateral extensions may 
also be built at any stage in the upwaed 
growth of the core, as there is intense 
competition of the reef-building organ- 
isms for food and they would build their 
constructions most extensive in the di- 
rections from which the food came. 

The strata margining the core are in- 
clined away therefrom at angles that 
range to 30 or more degrees and inclina- 
tions of 65 degrees have been reported. 
Inclinations are ordinarily greater in the 
forereef than the backreef. The stratified 
sediments drape around the core like a 
shawl, and if reef building should come 
to an end and the core should become 
covered with sediments, these would 
have the form 
which would be extended upward until 
the marginal strata had been built to 
about the same level as the strata over 
the core. As the marginal strata in large 
part are composed of lime muds and 
subject to compaction as other sediments 
are deposited over them and the core 
and overlying strata are comparatively 
rigid, the domal or anticlinal structure 
might be extended upward for hundreds 
of feet. 

The organisms that construct or add 


of a dome or anticline 


to the accumulations that form the core 
of a reef are of two kinds, of which one 
builds the framework of the core and the 
other fills the spaces within the frame- 
work, Organisms of the first class are 
the colonial corals, algae and sponges, 
some crinoids, and a few other groups. 
The colonial organisms plaster them- 
selves over each other to form what 
initially is a rather strong and rigid 
framework, which functions in the core 
somewhat as the steel frame in a large 
building. The other class of organisms 
lives in the spaces between the structures 
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built by the colonial organisms. ‘These 
consist of non-colonial algae, corals and 
sponges, and mollusks, brachiopods, bry- 
ozoans, and foraminifera. The exoskeletal 
and other matter of these organisms and 
sediments washed from the colonial or- 
ganisms and present in overlying waters 
fill the spaces with sediments, but other 
spaces are created as the colonial organ- 
isms build upward. 

Reefs are places of strongly intensive 
and competitive activity. The dead and 
living organic matter in a reef is food for 
many organisms that throng it, and after 
and other structures 
their builders, they are 


the colonial are 
abandoned 
bored into by organisms that acquire 


food in this way or bore into the reef 


by 


materials for protection from enemies 
These borings may penetrate a reef in al] 














directions as it is built upward, and even 
before some structures are abandoned by 
their builders they may be perforated 
with the holes of boring animals. The 
work may be so completely done that 
the materials of the inner part of a reef 
may be reduced to fragments and the 
reef may become like a piece of wood 
that has been riddled by termites. 

Initial porosity of the materials of the 
core of a reef may be large. Corals have 
empty spaces between their tabulae; 
algae have interlamellar spaces; 
are empty spaces between the 
phragms of bryozoans; and shells have 


there 
dia- 


empty space in the deserted chambers 
of cephalopods, in the coils of gastro- 
pods, and between the valves of pelecy- 
pods and brachiopods. The space thus 
more or less sealed off from the outside 
may exceed 50 percent of the volume. 
Paleozoic corals like Favosites may have 
space sealed off by tabulae so that they 
will float in water and it is known that 
some modern corals float when torn loose 
from places of attachment. Porosity may 
be very high, but permeability very low. 
After boring organisms have penetrated 
the core and riddled the framework, 
porosity may be decreased as the original 
spaces have been largely destroyed, but 
permeability is likely to have been in- 
creased. As the waters permeating a reef 
may contain much calcium carbonate, 
tnagnesium carbonate, or silica, some of 
the dissolved substances may be de- 
posited in the reef materials to decrease 
both porosity and permeability. In the 
other hand, the permeating waters may 
be charged with carbon dioxide derived 
from decaying organic matter and some 
of the reef materials may be dissolved 
and both porosity and permeability be 
increased. 

The organic fragments bordering the 
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FIGURE 2. Bioherm built by crinoids. Marginal strata are shale as shown in columns on the side. 
Diagram after Stockdale, Bull. Geol. Soc. Am., Vol. 41, 1930. 
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core of a reef, if of sand or larger size, 
may have considerable initial porosity 
and permeability and these may be in- 
creased or decreased by permeation 
waters, either removing something by 
leaching or depositing something from 
solution. 

After reef building has come to an 
end by rise of sea level or some other 
cause, deposition may continue over a 
reef and the adjacent bottom. The sedi- 
ments deposited over the summit of a 
reef are on a higher part of the bottom 
than those deposited over areas marginal 
to the summit. The former are thus sub- 
ject to greater agitation of the water than 
the sediments on lower positions with 
the result that the finer sediments are 
removed from the summit and washed to 
the lower positions so that the sediments 
that remain on the summits are coarser 
than the marginal sediments. This makes 
for greater initial porosity and permea- 
bility in the strata over the tops of reefs 
than is present in the margining sedi- 
ments, As the margining sediments are 
fine-grained they are subject to compac- 
tion as the sediments accumulate, where- 
as the reef and the overlying sediments 
are relatively rigid so that initial porosity 
and permeability are little reduced over 
the summits by reason of compaction. 
Cementation resulting from deposition 
of materials from solution in permeating 
waters may decrease both porosity and 
permeability, and leaching by these 
waters may increase both. 

Diagenetic processes are likely to af- 
fect reefs and marginal and overlying 
sediments. Aragonite is almost certain 
to change to calcite; calcite may be re- 
placed by dolomite with increase or de- 
crease in volume depending on how it is 
done. Either calcite or dolomite may be 
replaced by chert or flint. The core of a 
reef and marginal and overlying sedi- 
ments may become re-crystallized so as 
to destroy fossils and original characters 
of sediments and produce a _ coarse- 
grained limestone. That these things 
take place is proven by numerous reefs 
in the geologic column. The diagenetic 
processes affect both porosity and per- 
meability, in some cases decreasing both, 
in others increasing them. 

It is thus obvious that core materials 
and marginal and overlying sediments 
have initial porosity and permeability, 


but that boring organisms, cementation, 
leaching, and diagenetic processes are 
likely to change initial porosity and per- 
meability, in some cases increasing, in 
others decreasing them. Permeability is 
likely to be increased by boring organ- 
isms, leaching and some diagenetic proc- 
esses. On the other hand, deposition from 
solution, re-crystallization and other dia- 
genetic processes tend to decrease per- 
meability. The extent of changes that 
have taken place in a buried reef can 
not be forecast in advance of drilling. 

Corals that build reefs at the present 
time require a minimum temperature 
that is rarely lower than about 68° F. It 
is not known what was the lower limit- 
ing temperature of the extinct reef- 
building corals, but it seems likely that it 
was not greatly different from that limit- 
ing their modern representatives. Algae 
are not confined to warm waters and 
they now build large accumulations in 
the North Atlantic in waters with tem- 
peratures that are little above freezing. 
It is not unlikely that such was always 
the case. 


Recrystallized Reefs 


Many ancient reefs are completely re- 
crystallized and many are not only re- 
crystallized but also completely dolo- 
mitized. It is not known why this is the 
case. For instance, the Silurian reefs of 
Wisconsin, Indiana and some neighbor- 
ing states are rather completely dolo- 
mitized and in some cases are almost 
barren of fossils. The Silurian reefs of 
Anticosti Island in the Gulf of St. Law- 
rence are not greatly changed from origi- 
nal conditions. Some of the Silurian reefs 
of Gotland in the Baltic Sea are little 
changed; those on the Russian side of 
the Baltic Sea in Esthonia are rather 
completely re-crystallized. The boring 
on the Island of Funafuti in the Pacific 
found the reef materials dolomitized 
from 748 feet to the total depth of 1114 
feet. The boring on Bikini Atoll in the 
Marshall Islands to the extent the sam- 
ples had been studied in early 1940 
(Ladd and Tracy)* showed no dolomit- 
ization. The reasons for these differences 
are not known. 


*An extensive bibliography related to fossil 
corals reefs is given by the writer in a forth- 
coming paper to be published by the Amer- 
ican Association of Petroleum Geologists. 








Mout the peuthor 


W. H. TWENHOFEL, Orlando, Fla., formerly of the University of 
Wisconsin at Madison, is a recognized authority on reefs. He is active in 
the affairs and publications of the Society of Economic Paleontologists and 
Mineralogists and is one of about 15 honorary members of the American 
Association of Petroleum Geologists, election to honorary membership 
being an honor extended by the association to “persons who have con- 
tributed distinguished service to the cause of petroleum geology.” 
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The organic structures known as reefs 
have been built somewhere in every geo- 
logic period since the beginning of the 
Huronian, and it seems likely that reefs 
were also built in Pre-Huronian times. 
The organisms playing the major roles 
have changed with the periods, but since 
the appearance of each phylum that had 
reef builders, some members of the 
phylum have contributed to reef forma- 
tion in every succeeding period. The 
places of reef building have changed with 
the positions of the seas, and reefs may 
be expected in the geologic sections of 
each system where the evidence sug- 
gests that environmental conditions were 
favorable for reef building organisms. 
Occurrences in the sub-surface are prob- 
ably more abundant than in the surface 
exposures of formations, as the sub- 
surface distribution of rocks of most of 
the systems is greater than the surface 
distribution. This is particularly true of 
the rocks of the older systems. Reefs 
should be sought in every great cal- 
careous formation. 

Pre-Cambrian reefs were built by 
algae, and those of the Cambrian by 
algae and primitive sponges. In general, 
these systems have little interest for pe- 
troleum geologists. Corals became reef 
builders in the Ordovician and aided the 


algae and sponges in forming reefs, but | 


did not have great importance in the 
early part of the period. Corals and 
algae had a great role in building Silurian 
and Devonian reefs. The climax of reef 
building by corals in the Paleozoic prob- 
ably came in the Silurian. Crinoids aided 
in building Silurian and Devonian reefs 
and became responsible for bioherms of 
large size in the Mississippian, particu- 
larly in North America (Figure 2). Few 
reefs are known in the Pennsylvanian 
strata of North America, but algae are 
known to have been common, and reefs 
built by them are likely to be present. 
The Permian was a time of building of 
great reefs and reefs of great length and 
thickness are present in the rocks of this 
system in the Trans-Pecos Region of 
Texas and New Mexico and in South- 
eastern Russia. 

Few reefs are known in Mesozoic for- 
mation of North America. This is prob- 
ably because so much of the continent 
was land during the Triassic and Juras- 
sic, and the Cretaceous waters of the in- 
terior and coastal areas do not seem to 
have been conducive to the growth of 
colonial organisms. The exposed Tertiary 
marine formations of the continent do 
not seem to contain many reefs, but it 
is not unlikely that some of the existing 
reefs of the present tropical waters are 
based on reefs of Tertiary age. Algal 
reefs that formed in continental waters 
are known in Texas, New Mexico, Kan- 


sas, and Colorado, and in the Green 
River shales of Wyoming, Colorado 
and Utah. 
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iontrol gate advancement in a decade! 





a A LONG PERIOD of engineering development and test- 
ing, Shaffer proudly announces its new Shaffer Hy- 
draulic Cellar Control Gate—two separate ram compartments unitized 
into one body with an overall height of less than 30” even in sizes as 
large as 13¥%"’—as well as space savings in both length and width! 

That’s real compactness—that saves valuable cellar space on 
every rig where it’s installed—that permits more compact hook-ups, more 
space in the cellar for other equipment, plus vital space savings in stor- 
age and shipping. 

Note in the accompanying table the amazingly small overall 
height of the new Shaffer Hydraulic Gate in the various sizes. Then 
remember —this small height includes two separate ram compartments 
in the one body—in reality two hydraulic gates in one. 





Gate Size T hi 
Test Pressure (PSI) 


6,000 | 10,000 
Bore 7%6" 


...inches | 25 26/2 25% 
B—Width . . . .inches | 28 31), ou: 
C—Length ...inches | 70% 70% 71 


New Simplicity In Changing Rams 

Best of all, unusual compactness is 
only one of many new features in the 
Shaffer Hydraulic Cellar Control Gate. 
It's the simplest Gate you ever saw when 
it comes to changing rams. Each ram as- 
sembly is readily accessible through a 
quick-opening side door hinged to the 
Gate body. By simply unbolting the door 
and swinging it open, the ram assembly 
can be pulled right out. Change the ram 
assembly, slide it back in—then close and 
bolt the door. It’s so simple, so quick, so 
time-saving it beats anything you've ever 
seen for fast ram changes! i 





Completely Enclosed Hydraulic 
Operation 

Here's something else—all moving 
parts in the hydraulic cylinder, including 
piston rod ram shafts, are completely en- 
closed, There are no moving parts pro- 
jecting from the Gate—nothing to be- 
come damaged or wedged by loose pipes 
or timbers in the cellar—nothing to be- 
come corroded by salt fluids or chemical 
muds dripping down into the cellar. Even 
the locking shaft is completely enclosed 
and stays enclosed in all positions because 
itis non-rising. 


Corrosion-Free Hydraulic Cylinders 

All operating parts in the hydraulic 
cylinders are of either stainless steel or 
Manganese bronze. Therefore, although 
hydraulic oil is recommended as the op- 
Crating fluid, water can be used without 
tisk of corrosion, rust or damage to parts. 


6,000 
a re 


aM Li 13°’ 


10,000 | 6,000 | 10,000 | 6,000 | 10,000 
1354" 
277%, | 27% | 30% | 30 36% 

344% | 37% | 40 40 


72 79 81% | 88’, | 88% 





Self-Draining Ram Compartments 


Another important point—note how 
the rams travel on high narrow guide ribs 
raised above the steeply sloped bottoms 
of the ram compartments. No detrimental 
sand and mud accumulations can inter- 
fere with the operation of the rams be- 
cause mud and sand.drains right back into 
the well from the Gate body. Any that 
does remain is far below the ram operat- 
ing level and does not interfere with free 
ram travel—therefore cannot keep the 


rams from closing and sealing. * 
Bead. 





Interchangeable Ram Blocks and 
Rubbers 


Shaffer Hydraulic Cellar Control Gates 
have still another advantage—they use the 
same ram rubbers and ram blocks, size 
tor size, that have proven so dependable 
in mechanically-operated Shaffer Cellar 
Control Gates. Where both types of Shaf- 
fer Gates are used in a field, ram rubbers 
and ram blocks can be used interchange- 
ably, reducing inventories and simplify- 
ing maintenance! 


GET THE FULL STORY of 
this great new Shoffer 
advancement. There are 
many other features you 
should know about. Write 
for complete details! 


Send for your copy of the 
complete Shaffer catalog. 














































. . 
Compact Power Closing Units 

Because of its lower overall cost, its savings 
in maintenance and its low freezing point, it is 
recommended that hydraulic oil in a closed sys- 
tem be used to operate Shaffer Hydraulic Gates. 
Two types of power closing units are available 
for supplying the necessary pressure—one oper- 
ated by electricity, the other by air, gas, steam 
or water pressure—thus providing a type of 
power to meet every rig requirement. 

Both types have high volume pumps which 
assure Closing the Gates within seconds. 

In addition Shaffer Hydraulic Gates can also 
be opened and closed mechanically, assuring full 
protection in case of power failures, 


Centralized Control Panel 


Complete control of the power closing unit, 
as well as of the opening and closing of the rams 
in both compartments of the Gate, is centralized 
in a compact unitized control panel that can be 
placed alongside of the driller or at any other 
convenient location. 

Three manually-operated 4-way hydraulic 
valves are buile into the panel=-two of the hy- 
draulic valves control the opening and closing 
of the rams—one for each compartment of the 
Double Gate—and the third valve can be used 
to control other hydraulic equipment or to op- 
erate another Gate. 

These valves can also be operated by remote 
control, permitting auxiliary control stations to 
be installed at a distance from the rig if desired 
—an importance safety feature. 

The entire control panel is unitized and can 
be moved from rig to rig with minimum instalia- 
tion and break-out time. 
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Rocky Mountain “Type Structure 


at Velma Pool, Stephens County, Oklahoma 


By WILLIAM WYMAN MALLORY 
Phillips Petroleum Company, Bartlesville, Okla. 


Vise pool is in EY%-1S-5W Ste- 
phens County, Oklahoma, and extends 
into adjoining townships at the south- 
east corner. On the surface a promi- 
nent northwest-southeast anticlinal ridge 
is formed of the red sandstone series 
of the Permian Wichita-Clearfork for- 
mation. The Velma anticline is on the 
axis of a deep Pennsylvania depositional 
basin, trending northwest-southeast, the 
Anadarko-Ardmore geosyncline. The 
easternmost surface expression of this 
geosyncline is in Carter County and 
is represented by the complex Arbuckle 
anticline (western Arbuckle Mountains) 
together with the associated Ardmore 
basin, a highly compressed synclinori- 
um. The geosyncline can be traced still 
farther east in wells beneath the Cre- 
taceous overlap, and may continue in- 
definitely under the Ouachita over- 
thrust sheets. Northwest of the Arbuckle 
anticline-Ardmore basin area the axis 
of the trough extends into northeast 
Stephens, northeast Comanche, south- 
east Grady, and Caddo counties, Okla- 
homa. In western Caddo County the 
axis bends, trending almost due west, 
and continues toward the Oklahoma- 
Texas Panhandle line. In Carter, Steph- 
ens, Garvin, Grady, and Caddo counties 
a series of buried mountain structures 
has caused the oil and gas accumulation 
in the Graham, Fox, Milroy, Velma, 
Cruce, Robberson, Knox, Chickasha, 
Cement, Apache, and other fields. 

The Amarillo arch, Wichita Moun- 
tains, North Duncan, Empire, Comanche, 
Loco, Healdton, Hewitt, and Brock oil 
pool structures, together with the Criner 
Hills, comprise a complex anticlinal 
trend which forms the southern boun- 
dary of the geosyncline. Throughout 
its length the axis of the geosyncline 
is only 18-20 miles north of the Wichita- 
Criner Hills axis. Consequently, some 
Pennsylvanian formations thicken from 
absence to maxima in thousands of feet 
within this short distance. Except in 
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IN 1941 the Velma pool of Stephens 
County in southern Oklahoma was 
considered a stripper area. Under 
the impetus of war, Oklahoma opera- 
tors, notably Skelly Oil Company, re- 
entered the area and undertook an 
extensive drilling campaign. New 
and deeper horizons were found and 
the pool attained rank as Okla- 
homa’s biggest producer. During the 
course of this work, however, geolo- 
gists and geophysicists unraveled 
one of the most complex geological 
patterns ever to have been laid 
down in the Mid-Continent area. It 
is almost axiomatic to say that every 
well drilled in Velma is a wildcat. 
Comprehension of this complex, 
mountain type structure undoubtedly 
will assist the industry in solving 
geological and geophysical problems 
encountered in the Rocky Mountain 
region where similar structures are 
known to exist. 











the Arbuckle Mountains, the northern 
boundary, by contrast, is less sharply 
defined. Formations dip gently south, 
thin, and change facies gradually north- 
ward. Robert R. Wheeler’s paper’ is the 
classic reference for description and 
maps of the stratigraphy on the north 
flank of the Anadarko-Ardmore geosyn- 
the Arbuckle Mountains the 
northern limit of the geosyncline is 
formed by Wheeler’s Elmore embay- 
ment and its eastern continuation, the 
Mill Creek syncline, which separate the 


cline. In 


Arbuckle anticline and the Hunton- 
Tishomingo uplift (eastern Arbuckle 
Mountains). 


Stratigraphic and Structual History 


The pre-Mississippian sediments of 
the Anadarko-Ardmore geosyncline are 
nearly 11,000 feet thick and consist 


principally of limestone. Cambro-Ordo- 
vician formations (the Arbuckle lime- 
stone, Simpson group, Viola limestone, 
and Sylvan shale) account for 9000 feet. 
The Siluro-Devonian Hunton limestones, 
and the early Mississippian Woodford 
chert and Sycamore limestone make up 
the remainder. The same formations are 
recognized in the northeastern half of 
Oklahoma where the total thickness is 
only 1000 to 1500 feet. The much greater 
thickness in the region of the geosyn- 
cline shows that this belt consistently 
sank more rapidly than the region on 
the north and east. 

During Upper Mississippian and 
Pennsylvanian time conditions govern- 
ing sedimentation differed radically 
from those operative in the early Paleo- 
zoic. Chesterian and Lower Morrowan 
deposits in the Anadarko-Ardmore geo- 
syncline are variously termed Caney 
shale, Mississippian-Caney, Penn-Caney, 
Springer Caney and Springer because 
of difficulty in determining the systemic 
boundary, because of post-Springer trun- 
cation, and because of the need for 
standardization of terms. The 2500-3500 
feet of “Springer-Caney” consists of a 
lower shale and an upper sand sequence 
which is limited to the Anadarko-Ard- 
It is described by 
“orogenic de- 


more geosyncline. 
van der Gracht as an 
posit” and compared with the Stanley- 
Jackford sequence of the Ouachita re- 
gion. Both the “Springer-Caney” and 
the Stanley-Jackford sequences are said 
to have been derived from a common 
source south of the present Ouachitas 
since no uplifts adjacent to the Ana- 
darko-Ardmore geosyncline were yet 
in existence. The presence of an oro- 
genic deposit limited to the geosyncline 
is the only effect in the Anadarko- 
Ardmore region of the early phase of 
the Wichita orogeny of late Missis- 
sippian time. 

The late phase of the Wichita orogeny 
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at the end of the Morrow affected the 
entire Mid-Continent region. Many 
structures were created in Kansas and 
Oklahoma. Among these is the Nemaha- 
Oklahoma City anticline. In south-cen- 
tral Oklahoma the Hunton-Tishomingo 
uplift was formed. The Wichita-Criner 
Hills axis experienced its principal 
period of folding, the Anadarko-Ard- 
more geosyncline assumed its full pro- 
portions, and incipient structures within 
the geosyncline emerged and experienced 
local removal of the upper Springer 
(Springer sand) creating flank sand 
wedges which today yield oil prolifically. 
Flank Springer sands occur at Velma, 
Carter-Knox, Chitwood, Northeast Ho- 
bart, and Graham fields. 

Upper Morrow, Lampasas, Des 
Moines, and Missouri sediments of the 
Anadarko-Ardmore_ geosyncline, the 
Dornick Hills, Deese, and Hoxbar for- 
mations are clastic deposits of mixed 
lithologic character with a total thick- 
ness of 15,000 feet near Ardmore, They 
have been described in the type area by 
Tomlinson and are recognized in the 
sub-surface part of the Anadarko-Ard- 


more geosyncline northwest of Ardmore, 
although separation of these formations 
in some parts of the sub-surface is 
controversial because of lithologic simi- 
larities and absense of adequate stand- 
ards. 


Dornick Hills Difficult 


The Dornick Hills is especially difficult 
to identify. At Velma it consists of thin 
sandstones and limestones interbedded 
with dark gray, carbonaceous shales in 
the upper part which grade downward 
into flaky, papery, fissile shales similar 
to those of the Springer. The Deese 
formation is composed principally of 
shales varying in color from red to 
brown, gray, and green with some in- 
terbedded calcareous sands and arkosic 
lenses. The Deese formation rests with 
apparent local conformity on the Dor- 
nick Hills. Recent wells on the east 
flank, however, penetrate Dornick Hills 
beds younger than those higher on the 
structure. The Hoxbar formation con- 
sists of brown to green-gray shales at 
the top which grade downward into 
dark gray, micaceous shales interbedded 


with limestones and sandstones. The 
County Line limestone occurs near the 
top of the formation, and an oolitic 
sandy limestone occurs at the base. The 
Hoxbar may lie conformably on the 
Deese excepting at Velma, Tussy, Lone 
Grove, and possibly Cement and Chich- 
asha oil fields. The oolitic sandy lime- 
stone forming the base of the Hoxbar 
in some places resembles the under- 
lying Culberson zone at the top of the 
Deese. The formations of this group are 
orogenic deposits resulting from move- 
ments ascribed to the late phase of the 
Wichita orogeny. 

During the Arbuckle orogeny of 
middle Cisco time the eastern part of 
the Wichita-Criner Hills system was 
thrust still farther north and the Ana- 
darko-Ardmore geosyncline was de- 
stroyed as a marine sedimentary basin. 
Folding, overturning, and thrusting oc- 
curred in the geosyncline creating the 
Ardmore basin, the Arbuckle anticline 
and related subsurface structures at, 
for example, Eola, Robberson, Doyle, 
Cruce, and Velma. 


The Virgil series of the Ardmore 
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FIGURE 1. Regional index map of southern Oklahoma. County lines, 
Indian Meridian and Base Line with spaced townships and ranges are 
shown as control. Anadarko-Ardmore geosyncline is bounded by two semi- 
parallel, heavy northwest-southeast lines in west half of region. Solid 
irregular lines in south-central area indicate where early Paleozoic or 
pre-Cambrian rocks of Arbuckle and Wichita mountains are exposed; 
broken continuations indicate sub-surface extension of two major com- 
ponents of Arbuckle Mountains, Hunton-Tishomingo uplift, and Arbuckle 
anticline. Wichita-Criner Hills axis is indicated by dashed line connect- 
ing Wichita Mountains, North Duncan, Empire, Comanche, Loco, Heald- 
ton, and Hewitt oil fields and Criner Hills, Isolated broken line in north- 
central region indicates trend of Nemaha-Oklahoma City anticline. 
Dotted line shows north edge of Cretaceous overlap. Solid black areas 
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AB Ardmore basin 
CH Criner Hills 


A Apache oil pool 
C Cruce oil pool 


CT Cement oil pool 
D Doyle oil pool 

E Empire oil pool 

F Fox oil pool 


HTU Hunton-Tishomingo uplift 
WM Wichita Mountains 


CO Comanche oil pool 








represent oil pools. Specifically named areas identified by code letters. 
AA Arbuckle anticline 


G Graham oil pool 

HN Healdton oil pool 

HT Hewitt oil pool 

K Carter-Knox oil pool 

L Loco oil pool 

ND North Duncan oil pool 
OC Oklahoma City oil paol 
R Robberson oil pool 

T Tussy oil pool 

V Velma oil pool 

CA Chickasha gas pool 
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FIGURE 2. Reference section of Pennsylvanian rocks east of thrust fault, Velma pool. Names in 
left column refer to well from which segment is taken. Conventions used: 


Limestone—bricks 
Shale—blank 
Sandstone—dots 


basin is represented in the sub-surface 
of the Anadarko-Ardmore geosyncline 
by the Cisco formation, a sequence of 
fine- to medium-grained, conglomeratic, 
red limestone and shale. It is, in turn, 
a deposit resulting from the Arbuckle 
orogeny. Structures within the geosyn- 
cline were folded, faulted, and beveled 
during Cisco time and the derived ma- 
terial deposited in surrounding synclinal 
troughs. 

Pennsylvania sedimentation was closed 
by deposition of the early Permian 
Pontotoc redbed blanket which spread 
westward over the Anadarko-Ardmore 
geosyncline from the newly formed 
Arbuckle Mountains highlands. The late 
phase of the Arbuckle orogeny, dated 
as probably early Permain by van der 
Gracht, was expressed in the Ouachita 
Mountains by overthrusting. In the 
Anadarko-Ardmore geosyncline normal 
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Oolites—circles (beside log) 
Siderite—triangles 
Feldspar—X’s 
Chert—crosses 


faulting and gentle arching at this time 
may be related. Faults which cut the 
Wichita-Clearfork formation of Leonard 
age occur north of the Wichita Moun- 
tains, and at the West Cement pool a 
normal fault displaces lower Pontotoc. 
At Velma the Permian cover (Pontotoc 
and Wichita-Clearfork) is gently arched. 


Stratigraphy of Velma Pool 

Stratigraphy in the Pennsylvanian of 
southern Oklahoma has provincial as- 
pects. The widespread and almost con- 
tinuous tectonic activity in the region 
during this period caused constantly 
changing environments, Hence, it is 
typical of these rocks that: (1) clastics 
predominate, (2) great thicknesses de- 
crease to absence in short distances, 
and (3) facies changes are common, 

All strata at Velma older than Virgil 
have been subjected to intense deforma- 


tion and present a complex geologic 
pattern at the unconformity surface. An 
areal map of the rocks below the un- 
conformity was constructed from well 
logs. Most of the deep wells are east of 
a major thrust. For this area, therefore, 
a composite reference section of the 
4,350 feet of. Hoxbar, Deese, Dornick 
Hills, and Springer formations was es- 
tablished (Figure 2). Many deep wells 
in 10-1S-5W penetrate a nearly com- 
plete section. Turner’s Riviere 6, SE 
SW NE is probably the best single wel 
in the pool to use as a standard al- 
though its apparent thicknesses are a 
little greater than average, the sands 
in the Dornick Hills are not typically 
developed and the larger part of the 
Springer sand section is lacking. The 
six distinctive lithologic zones recog- 
nizable in the Hoxbar permit detailed 
mapping of the unconformity (Figure 6), 

CISCO FORMATION: Progressing 
downward from the surface at Velma 
the drill passes through the mildly 





arched Wichita-Clearfork formation at | 
the surface and the underlying Pontotoc | 


redbeds of Permian age. The next old- 
est rocks, the Cisco formation of Virgil 
age, occur as a wedge of red _ shales, 
minor sandstones, and numerous thin 
clastic limestones along the eastern 
margin of the pool. These beds are 
absent west of a line striking northwest 
and thicken eastward at a rate of about 
700 feet in one-half mile. 
HOXBAR FORMATION: 
beds of the Ardmore basin are wholly 
represented by the Hoxbar formation 
of mixed lithology which is 4000 feet 
thick south of Ardmore. At Velma pool 
the Hoxbar is 1100 feet thick and is 
divisible lithologically from top to bot- 
tom into six zones lettered from A to F. 
DEESE FORMATION: The Deese 


formation is the Des Moines represen- 


Missouri 


tative in the Ardmore basin where it | 


is 8000 feet thick. At Velma pool it is 
about 725 feet thick. It consists. largely 
of dark gray shale with traces of gray- 
green shale although three calcareous 
sandy zones make up a substantial part 
of the formation. 

The Hoxbar formation lies 
formably on the Deese at Velma. Part 
or all of the upper 180 feet of the Deese 
formation is missing from well to well, 
a fact which has contributed to the 
controversy in determining the contact 
of the two formations. In all wells the 
F-zone of oolitic sandy limestones form- 
ing the base of the Hoxbar is present, 
but the erratic occurrence of the uppeft 
180 feet of the Deese is evidence for 4 
disconformity between the two forma- 
tions and the placement of beds below 
the F-zone in the lower formation. 

The Deese is not so readily divisible 
into units as the Hoxbar but has three 
recognizable zones at Velma sometimes 


discon- 
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ere i How George and Jean won $2,000 college scholarships 
1 it is | 
argely These two young Westerners, Jean Hathaway of Chico, 
gray" California, and George Emde, Jr. of Lodi, California, 
ie will begin college next fall with the help of $2,000 
‘ “a scholarships awarded by Standard of California. 
ioctl They were chosen as outstanding among 4-H Club 
_ Part and Future Farmers of America members who raised 
Deese and showed their own livestock at the recent Grand 
» well, National Junior Livestock Exposition in San Francisco. 
othe Four other scholarships of $1,000 each were also 
ontact awarded—to Mary Lee Hay of Lovelock, Nevada; Robert 
Is the | Young of Quincy, California; Ralph Boyd of Lancaster, 
| pie California; and James Buell of Buellton, California. 
pe Scholastic ability, leadership, personality, records in 
. for af club projects were all considered by 4-H Club and 
forma: | F. F. A. judges. 

below | We'd like to say “Good Luck!” to George, Jean, Mary, 
et Robert, Ralph and James. We know they'll do a fine 
oe job in school...and later as good citizens of the West. 
S r 
1etimes 

Standard Oil Company of California 
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FIGURE 3. Distribution and thickness of Cisco formation. Isopach 
interval, 500 feet. 


referred to as the Culberson zone, the mation is 2150 feet thick and consists 
Fusulinid sand, and the Tussy zone. of an upper sandy sequence and a 

DORNICK HILLS FORMATION: lower shale section. Determination of 
The Dornick Hills formation of the the top of the Springer formation in 
Ardmore basin, 2800 feet thick, is upper the substance is a controversial subject. 
Morrow (Johns Valley) and Lampasas A problem exists because (1) the lith- 
(Atoka) in age. At the Velma pool it ologic characteristics of the gray, flaky, striking wedge thickening downdip, 
has a true thickness of about 365 feet. papery shales of the lower 
The Dornick Hills formation of the Hills and upper Springer formations are 
a sequence of buff, chalky to clastic similar, (2) the unconformity separating 
limestones, and brown very fine-grained, these formations creates confusion, and 
shaly sandstones, commonly cherty and (3) different geologists find different 





Dornick 

















is absent because of pre-Hoxbar removal. 


arkosic. These are interbedded with criteria convenient for separating one ness to absence in 

gray, fine-textured shales similar to from the other. ' mile. 

those of the Springer formation. No The Springer sandstone consists of a 

Rigas in Structure of Velma Pool 


division into regularly recognizable zones sequence of numerous thin to medium 
fine-grained, 
sandstones 


is possible. The small thickness of this thick (2-30 feet) brown, 


formation and the presence of an un- somewhat  cross-laminated 
conformity at its base imply that it is closely interbedded with gray, flaky, 
Upper Dornick Hills only (Lampasas) papery, sideritic shale. Little to no lime- 
and that the lower Dornick Hills (Mor- stone is present. The Springer shale is 
row) of the Ardmore basin is absent’ gray, flaky, sideritic, and 
at Velma. slightly sandy shale with 

SPRINGER FORMATION: The _ (2-10 feet) sandy limestones. 
Springer formation in the Ardmore approximate lower half some gray-green 
basin is lower Morrow (Stanley-Jack- shale is present and thin limestones and 
fork) in age. It consists of about 3000 dolomites are more numerous. 
feet of dark, gray, bituminous shales Springer shale or Penn-Caney lies with 
containing four conspicuous sandstone apparent conformitv on the Mississip- 


members. At Velma the Springer for- pian-Caney shale. 
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FIGURE 4. Map of Velma pool showing areas (lined) where Culberson zone 


The Springer formation of that area 
at Velma east of the major fault has 
undergone removal of the upper sand- 
stone section from a structurally high 
belt. The Springer sandstone is there- 
fore found as a northwest- southeast 


eastward, at about 500 feet in quarter- 
mile (Figures 5 and 7). In other words, 
this zone was so sharply beveled in 
post-Springer time (late Wichita oro- 
geny) that it thins from maximum thick. 
less than one-half 


The main structural feature causing 
accumulation of oil in the Velma pool 
is a complex anticline trending north- 
west-southeast which occupies nearly all 
of 1S-5W (Figure 9), The highest part 
of the structure occurs in Sects. 22, 26, 
27, and 35. It is here that oil was pro- 


duced, in the early development of the 


sands. 


The Deeper drilling on the east side of the 
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compressed air makes the use of 
Probolog a one man job... 
greatly speeds up tube checks. 
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Limproved= MULTI-PURPOSE FROBES 
Linproved- SIMPLE, PRECISE CONTROL SETTINGS 








Probolog is the much-discussed electronic in- 
strument which makes visible, permanent 
records of the condition of individual, non- 
magnetic tubes in heat exchangers and other 
tubular equipment. 

After several years of commercial service, 
Probolog has earned a unique record of reduced 
maintenance costs, of unfailing accuracy and 
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Shell Development Company, Incorporated 
50 West 50th Street, New York 20, New York 


Please send me a copy of ““The Probolog.” 


safety in the inspection of tubular equipment. 

Shell has now added several improvements 
to the original Probolog, making it even more 
precise, more versatile and easier to use. 

A new booklet contains a comprehensive 
description of Probolog and its operation. 
Please use the coupon. Demonstration can be 
arranged. 
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FIGURE 5 (Above left). Thickness and distribution of Springer sandstone. 


FIGURE 6 (Above right). Pre-Cisco areal geologic map of Velma pool. 
Permian and Cisco redbeds unconformably overlie mapped formations. 
Hoxbar zones designated by letter. 


FIGURE 7 (Left). Northeast-southwest cross section AB (see Figure 6). 

1. Skelly’s Martin 1-D, C SE NW 36-1s-5w. 2. Skelly’s Kuekel 1, NE SW 

NE 36-Is-5w. 3. Skelly’s Kuekel 2, SE NE NE 36-1s-5w. 4, Champlin’s 
Pearson 1, NE SE SE 25-1s-5w. 
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Tue story of railroading is an epic of American 
ingenuity and enterprise. 





From the faltering 


“‘choo-choo”’ came the flying “‘limiteds” and go- 
liath freight haulers that are even now yielding 
to the sleek, efficient Diesel trains of today. 








Turoucnour railroading history, lubri- 


cation has ever been a vital factor in 
smooth, continuous operation. Texaco 
of 
industry, scored important victories 


engineers, working with the rest 


against “hot boxes,” driving journal 
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and other steam locomotive lubrication 
problems. . . now are making important 
contributions to the greater operating 
efficiency of Diesel trains with their 
powerful engines and intricate control 


systems and equipment. 
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southeast from Sect. 10 to Sect. 36. It (West Velma) roughly mirrors the 
structure of the east flank (Velma). 


is principally these flank wells, produc- 
The pre-Permian rocks in the central 


ing from Pennsylvanian and older rocks, . 
that provide information about sub-un- pare of the main Velma-West Velma 
: j anticline are known from only a few 

conformity structure. Recent studies of : sae: 

Ww Vel ia ¢ deep holes. They consist principally of 
est Velma pool in the naee part of closely folded Springer and Dornick 

1S-5W, suggest that the main Velma- ills at the unconformity. Infolded 

West Velma anticline possesses a gen- remnants of Deese are preserved along 

eral symmetry in which the west flank synclinal axes in Sect. 26. 
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FIGURE 8. Northeast-southwest cross section CD (see Figure 6). 1. Skelly’s Selby 1-D, C SW SE 

26-1s-5w. 2. Skelly’s Selby 2-D, C SE SE 26-1s-5w. 3. Skelly’s Winans 4, NW NW SW 25-1s-5w. 

4, Skelly’s Winans Unit 1, NE NW SW 25-1s-5w. 5. Skelly’s Dickerson Unit 1, SW SE NW 25-1s-5w. 

6. Skelly’s Dickerson Unit 2, NW SE NW 25-1s-5w. 7. Skelly’s Frensley 2, C SW NW NE 25-1s-5w. 
8. Skelly’s Baker 1, SE NW NE 25-1s-5w. 9. Skelly’s Baker 2, SW SE SE 24-1s-5w. 
































| 
| 
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FIGURE 9. Northeast-southwest cross section EF (see Figure 6). 1. Mudge’s Woods 49, NW SE NW 

26-1s-5w. 2. Phillips’ Quinn 14, SW SW SE 23-1s-5w. 3. Phillips’ Quinn 2, SE SW SE 23-1s-5w. 

4. Phillips’ Quinn 6, NW SE SE 23-1s-5w. 5. Phillips’ Quinn 9, SE NE SE 23-1s-5w. 6. Phillips’ Quinn 

10, NE NE SE 23-1s-5w. 7. Skelly’s Frensley “E” 4, NW NW SW 24-1s-5w. 8. Skelly’s Frensley “J” 1, 
SW SW NW 24-1s-5w. 9. Carl Carter’s Jones 1, SW SW SE 13-1s-5w. 
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A northwest-southeast-trending thrust 
sharply divides the central part from 
the east flank, or east block. The in- 
clination of the fault is steep at the 
unconformity but decreases with depth, 
especially at the south end. The east 
block consists of an° overturned com- 
plex anticline compressed into many 
small folds shown in plan on the geolog- 
ic map of the unconformity (Figure 6) 
and in cross sections. 


Five mappable tear faults, transverse | 
to the thrust fault, divide the eastern 
block into segments. Maximum dis- 
placement along these tears have been 
relatively small, probably a few hun- 
dred feet. Dips in the eastern block 
range from 20 to 45 degrees on the crest 
of the anticline but steepen abruptly | 
near the east margin of the pool. 


Structural History of Velma Pool 


The thinning and disappearance of 
the Springer sandstone and the spotty 
absence of the upper Deese formation 
show actual emergence and erosion im- 
mediately following the deposition of 
these formations. 

The thickness of the pre-Virgil Penn- 
sylvanian in the Ardmore basin, 35 miles 
southeast of Velma, totals about 17,800 
feet. The Gulf et al. Qualls 1, SW NE 
23-1N-7W, a dry hole 12 miles north- 
west of Velma, is in the Deese forma- 
tion at the total depth of 10,157 feet. 
If the 2400 feet of Hoxbar formation 
in the Qualls well is compared with 
4000 feet near Ardmore, an estimate of 
the rate of regional northwestward 
thinning in the Ardmore-Anadarko geo- 
syncline may be computed. Interpolating 
proportionally, the expected thickness 
of the pre-Virgil (pre-Cisco) Pennsyl- 
vanian at Velma would be three times 
the actual thickness. Instead of thicken- 
ing by steady accretion of sediment as 
at normal depths, the Velma section 
was often in a state of delicate balance 
between diastem and deposition. Con- 
stant subjection to the vagaries of sur- 
face currents can account for erratic 
behavior of individual beds associated 
with maintenance of identity of larger 
zones. 

Hence, three lines of evidence, (1) in- 
terformational unconformities, (2) abbre- 
viated thickness, and (3) nature of 
sedimentation, indicate that the site of 
Velma pool persistently sank less than 
surrounding areas during Pennsylvanian 
time. A persistently less negative and 
recurrently positive tendency throughout 
the Pennsylvanian was climaxed in post 
Hoxbar time by orogenic deformation 
Contrary to the ordinary conditions 
younger rocks are thrust upon older at 
Velma. This contingency eliminates the | 
possibility that the Velma thrust oc 
curred as simple shortening of an ¢&& 
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E-C Inclinometers are furnished on a low- 
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FIGURE 10. Northeast-southwest cross section GH (see Figure 6). 1. Turner's Spears 1, SW SE SE 
15-1s-5w. 2. Gulf’s Spears 1, SW SW SW 14-1s-5w. 3. Gulf’s Spears 2, SW NW SW 14-1s-5w. 
4. Sinclair-Prairie’s Spears 3, SE SE NW 14-1s-5w. 


sentially horizontal section along a low- 
angle interface. The condition is typical 
of normal faulting and eliminates the 
possibility of proving the fault a thrust 
by demonstrating that a block of older 
beds lies on younger beds in normal 
succession. Nevertheless, the weight of 
evidence favors calling the fault ‘a thrust. 

To show how younger beds may lie 
in thrust contact on older, the follow- 
ing concept of the mechanics of faulting 


at Velma is presented. The center of 
the main Velma structure, possessing 
tendencies to rise throughout the Penn- 
sylvanian, was compressed into tight 
overturned folds subjected to _ over- 
thrusting, and bowed upward into a 
complex arch, Continued compression 
and arching of the central mass pro- 
duced a subsidiary arch on its east flank, 
which in turn was folded, and later 
overturned toward the axis of the main 











tout the rbuthor 


WILLIAM W. MALLORY is qualified to write about 
the Velma pool of Stephens County by a scholastic career 
distinguished by exceptionally fine work in geology. Born 
in New Rochelle, N. Y., he graduated from Columbia 
University in 1939 with an A.B. with honors in geology. 
He has won two scholarships, the Henry Evans Traveling 
Fellowship and the Carlton Dows Cooksey, Jr., Memorial 
Scholarship. They have permitted him to undertake post- 
graduate studies at Columbia, Wyoming and Yale uni- 
versities. He was a Trustee Appointee in Geology at 
Columbia in 1940-41; studied under Faculty of Pure 
Science at Columbia during the same period, and was 
readmitted under Faculty of Pure Science at Columbia 
in 1945-46, receiving an M.A. degree in 1946 and becoming a senior candi- 
date for a Ph.D. degree in the same year. He served in the U. S. Naval 
Reserve, 1941-43, and is now with Phillips Petroleum Company, Strati- 
graphic Exploration department, Mid-Continent area. 
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arch. Excessive slippage along planes 
in the shaly Deese zone permitted the 
formation of a recumbent fold at the 
north and south ends of the pool (Fig- 
ure 10, cross section GH). Progressive 
compression (1) attentuated and sheared 
the overturned limb of the subsidiary, 
flank anticline, (2) sheared the east side 
of the main arch, and (3) slowly thrust 
the eastern, folded block 
upward to its present position nearer, 
but still well below, the structural ele- 
vation of the main arch. Further com- 


subsidiary, 


pression squeezed the central part of 
the major uplift higher so rapidly that 
additional thrust movement along the 
oblique fracture did not materialize; 
instead, the upward movement of the 
central axis caused the hanging wall to 
lag behind and to assume the appear- 
ance of a normal fault. That the major 
compression affected the deep rocks of 
the main axis is also shown by the 
greater amplitude of the folds within it 
(southwest of the fault) in comparison 
with the much shallower folds in high 
beds (northeast of the fault). From the 
foregoing description of structural move- 
ments along the major fault at Velma 
it can be seen that no accepted fault 
terminology is completely correct. Faults 
are described as normal, reverse, or 
thrust. It is difficult to assign a type 
name to a fault (1) which is not normal, 
(2) along which crustal shortening took 
place and yet (3) on which, with regard 
to the allochthonous block, the autoch- 
thonous mass achieved higher structural 
elevation. “Thrust” is the most nearly 
adequate term. 

Beveling accompanying deformation 
reduced the topographic elevation of 
both arches and contributed to deposi- 
tion of the Cisco formation in the resid- 
ual basin east of the complex Velma 
anticline. Pontotoc and younger Permi- 
an sediments then buried the entire 
structure. 

Because of the inclination of the 
thrust plane and the large vertical com- 
ponent in the movement of the over- 
thrust block, total horizontal displace- 
ment is estimated at a mile or two. 
Similar thickness and reasonably simi- 
lar lithologic character of the Hoxbar 
formation of West Velma to that of 
Velma pool (Sect. 19 vs. Sect. 25) 
support the assumption of moderate 
original (prediastrophic) horizontal sep- 
aration of the two areas. Late phase 
(see section on regional 
expressed as 


diastrophism 
structural history) was 
arching of the Permian cover to form 
the present surface structure which led 
to discovery of the pool. 
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Stability-Tested 
GREASE 


For General Purpose 
Bearing Lubrication 


a Ms 


STABILITY *™ 


GREA 


tor s 
BALL and mt) a 


e CUTS BEARING LUBRICATION COSTS 
e INCREASES BEARING LIFE 
@ ASSURES EFFICIENT BEARING OPERATION 


Users of ball and roller bearings can now obtain ‘““Norma” 
Stability-Tested grease for all types of general purpose 
bearing lubrication. 

Used for years in Norma-Hoffmann prepacked sealed bear- 
ings, ““Norma’”’ Stability-Tested grease has been giving excel- 
lent performance in all types of applications. 

Outstanding advantages include — 

High Resistance to Oxidation in storage and in service as 
proven by the well known Norma-Hoffmann Oxidation Bomb 
Test. 

Insoluble in Water — will not emulsify or aerate in the pres- 
ence of condensed moisture. 

Protects Against Corrosion — Actual field tests in the 
Canal Zone prove its outstanding corrosion resistance. 

Laboratory Tested—Each batch of grease is labora- 
tory controlled to meet rigid specifications. 

“Norma” Stability-Tested grease is available in 
tubes for easy bearing lubrication and in bulk for 
large quantity grease users. Keep your bearings oper- 
ating at peak efficiency, use “Norma”’ Stability- Tested 
grease. Write for prices and information. 
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RUNNING TESTS FOR GREASE PERFORMANCE 


The test units, illustrated, determine the lubricating proper- 
ties of “‘Norma” Stability-Tested greases at elevated tempera- 
tures and under actual running conditions. Greases are tested 
in bearings operated at constant speed and temperature with 
regular cooling and starting cycles. Bearings are thrust loaded 
by springs. In other test units, bearings are loaded radially. 


NORMA-HOFFMANN 
Reeder BEARINGS 


BALL ¢ ROLLER e THRUST 
NORMA-HOFFMANN BEARINGS CORPORATION 


Stamford, Connecticut 
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Superior Well Passes Long-Time Goal of 


20,000 Feet 


By CECIL SMITH, Staff Writer 


> Malate the first 10,000-foot well was 
drilled almost 20 years ago, men in the 
industry have dreamed of drilling to the 
seemingly impossible depth of 20,000 
feet. It was natural for that to be the 
next goal for the progressive oil industry 
has never been quite satisfied that it had 
reached its maximum in any phase of 
activity. 

However, it took The Superior Oil 
Company, the latest in deep drilling rigs, 
and 18 years more of drilling experience 
before a well had been drilled to 20,000 


feet. This was accomplished in Superior’s 
Pacific Creek Unit 1, a wildcat in Sub- 
lette County, Wyoming. Late in June 
this well had been taken to 20,521 feet 
and to that point drilling had proceeded 
remarkably well with little trouble re- 
ported. However, for several days re- 
ports from the well indicated that no 
further progress had been made, at least 
from a depth standpoint. This operation 
has been closely guarded and official in- 
formation has been restricted to total 
depths almost exclusively. 


Whether Superior decided to discon- 
tinue drilling or whether it had trouble 
in the hole was not known. The com- 
pany had not made a statement as to 
why the operation stopped at that point. 

Rumors have attended this well since 


Summary of Results of Exploratory Drilling 


FIVE MONTHS: 
JANUARY-MAY 


























May, | April, Perens 

ITEM 1949 | 1949 | 1949 | 1948 | Diff, 
Oil Discoveries. ... 77 93; 386) 325) + 188 
New Fields...... 50 58} 263 194) + 35.6 
New Pays........ 27 35} 123 131] — 61 
Distillate Discoveries 16 15 64 38) + 68.4 
New Fields....... 10 8 35 18} + 94.4 
New Pays....... 6 7 29 20| + 45.0 
Gas Discoveries... . 7 15 53 52] + 19 
New Fields....... 5 11 42 36} + 16.7 
New Pays....... 2 4 11 16] — 31.3 
Total Discoveries.| 100} 123} 503| 415| + 212 
Extensions to Fields. 20 27; +107 80) + 33.8 
Oil Fields........ 18 22 96 63) + 52.4 
Distillate Fields. . 2 2 7 6) + 16.7 
Gas Fields....... : 3 4 11] — 63.6 
Total Prod. Tests 120; 150) 610; 495) + 23.2 
Dry Holes......... 534) 500) 2286) 1946) + 17.5 
Wildcats........ 527 500} 2261) 1911) + 183 
New Pays...... AES, BPS 2 6| — 66.7 
Outposts......... eo .. 4: 23} 29] — 207 








Total Expl’tory Tests} 654) 650) 2896) 2441) + 186 
Percent Productive} 18.3) 23.1) 21.1) 20.3)........ 
Percent Dry..... SE7i 200) tae) TOT. cca 























Results of Exploratory Drilling in May and First 5 Months, 1949-1948, by Districts 


















































































































































FIRST FIVE MONTHS, 1949 
Productive Tests 

— Unproductive Tests Total 
MONTH OF MAY. 1949 Total Explora- 

Produc- Total tory 
Productive Tests Unproductive | Total tive Dry Tests 

Total Tests Ex- 
New Fields | New Pays | Extensions | Pro- plora-| New Fields | New Pays | Extensions | 5 | 5 §i85/{5 Fs 
— - duc- | Wild-| New) Out-| tory |—-;— - Mo.} Mo.| Wild-| New | Out-| Mo.} Mo.) Mo.} Mo. 
State or District Oil] Dis.| Gas} Oil] Dis.| Gas} Oil] Dis.| Gas} tive | cats |Pays} posts| Tests) Oil) Dis.| Gas} Oil] Dis.| Gas} Oil] Dis.| Gas|1949|1948| cats | Pays} posts|1949/1948) 1949) 1948 
Alabama............ pian sole Ueahiwnicaled sectsxen thea eeneccute es Ap) ae ee 4 Cees, eee 6} 6) «6 UCB 
SE nn chas usps eee eh Re ak octal des SE CU os Ba ae | RR Seat Oe 

BB i's ase ee ss =]. 5s PER Se ae A PS Se 4) 2).. ey | Se 2 Bhs sc ecteekas 18} 32) 22) 34 
California........... 2}.. 2 pel te 4 Ee Pe 37) 6).. 1} 5).. 8 1} Si; 2 UR..... 1} 113} 85) 134) 107 
Colorado............ ee ee Pee Sree, LS Ue 9}. 1 a A BAS jae > Se 1} 18) 18) 18) 18 
Re ere ri ae STE RR, RO SS TS AS Se Ee ore ae i RE) eee 17 T&S 

Se ere PME fie A: RR Eo ore a ei a ie eal eet ie Shi Ee See | oe | 
SEA, « disci cesses 2 ee i | BACr Cae 48} 4). 9|.. 21 ee SR ee 172} 163} 206) 196 
SRUROGR.; osaccese cke (Be 1 3}... ll a ae 32} 18}. 3}.. 4 Bed ee POE. «Chen ds 151 176} 9% 
- ee owe 5].. as ee RR Ree 44) 25). 2} 1). 3 31} 31) 151}.....].....] 151} 169] 182) 200 
Kentucky........... a, TE ONE OSC, See A Se epee 1 ae ea 5} 3}. ea DB 3 4 i. SS eB 14/ 17) 17) 21 
ROURER. 0650 Skees ie eee 1 | | ae 11 oe 39) 14 5} =63] 11) +12 1] 4 1 51} 42 | a ee 91} 86} 142) 128 
North Louisiana. ..|... 1 — lj.. 2 an ee 15} 3 2 : | ae 7 13 7 () | ie, See 44) 41] 57) 48 
South Louisiana...| 2) 2 me 1 1 9 ee Soe 24) 11 3 2} 11 5 1; 4 1 38} 35 SE eee 47| 45) 85) 80 
SS ABE ate AES Ns Ae Soe Soca ee er! Mees ee Aree i ae Ae al as ae i says Lila ene COREE Coe 1 1 
Michigan........... 2 1 fe ee eae 26} 8]. 1}. 5}.. Th. 2, AB sk 1} 137} 92) 152) 100 
i ippi Fee saa see 1 1 ae oe 14] 3). hice, Ay 4 2 | RS 47| 36) 51) 38 
~_ egos Ae ee ee es oe, Ls os hig DERNCA dels Behebvocbhddsccleeceites Ea AS are FF Beda clones: 1 ee | 
PAGMINOR 5 i cxcsseker SA OE Ae Se Piece) Be ee Bee Sees eee 2 1 ie ee 1 2 | Se 1} 10) 13) 11) 15 
New Mexico.......:.| 2}. 1 i. Se ae 13} 5).. 3 Dry Oe MS) Uae | Rat Conk Fe. 24/ 26) 32) 37 
Ds, de citoKo os 6S Ue EEE Ao ES Be Cee pen eS ae en Oa Oe? 2}.. 1 3 9 | i) eee 1 15} 21) 24 
EE Rare = shelsews | RRA yey ee 7 | ae 2S 50} 19 2 2} 7 1 2) 9}.. GR. BO Bei bowe theses 187} 182} 229} 227 

Pennsylvania........ eee ee RG Bn Ris yBvkclocds aveabveweleveschascde ees 1 at or Het : | RO) Sere i a 
South Dakota....... ee Me ce aa Rca is op cinwdcsltascchs Shela nacdy <asebes a eeaks eS; rar, DORR Pare Seen eee F hs ds 1 
ennesseé........... 4 Ge Back oa as ae Oe Bae ae Sry! _ Ce a ee, Goes SEO 255 SB AR Ales fe 1 1 | BAR eee? 10] 13) 11} 14 
MN eked ce onc: 20; 7 4,18} 5& 8 1 63} 241).... 5; 309/149) 28) 28) 76) 16 8) 35 6 2| 348) 253) 1,030 2 16}1048) 865) 1396) 1118 
SS, Bs aes SAB eee 2 A A ER a Fea ree, A ag ape) Ae. ARSE] Ee OF -ae ERY OB | RE ee ee Se Gee 105} 75} 113) 78 
Dist. 2 Middle Gulf |... 3 Beis VE. Set et 1}... 6 OO A ee 17 11 6) 5 1 2} 1 2 31} 33 ae 3} 67] 86) 98) 119 
Dist. a. 1 4}.. 4 eS oe ere fee 13 | ee eee 34; 8} 10 1} 21 8 2} 3 2 ee We. GAR ae 109} 106} 164) 146 
Dist. 4 L. Gulf-SW | 2/....|....) 5 | Re ee Se 8 33]... 1 42) 6 5 6} 23 5 4}... 1 50} 40) 161 1 5| 167] 144) 217) 184 
0. od. , lesimalane shesodececdscciélecose eS Se 6}. | a, RG eR) Sa 1 2 5 BO; sveclncead 34] 29) 36) 34 
Dist. 6 Northeast..|...|....j....] 1j.. men Be 1 i Lee 11} 3 1 2} 1 a 1; 10) 11 , : | a ...1 27] 31) 37) 42 
Dist. 7-B N. Central] 9]....}....} 2).. ie ee SaaS aera 69) 56).... le) a ae 77| 49) 230 | ae 231} 144) 308] 193 
Dist. 7-C W Central]...|.. 7 OR 2]. 5 23)... 1 29 ane 2} 2}. ‘or 44 8 41 1} 42} 32) 56) 40 
Dist. 8 West....... 2... RS Oe 3}.. 6 22)... 1 a a | owel hE 1} 40) 31 | 3} 79] 69} 119) 100 
Dist. 9 North..... 6}.. 1} 3j.. ass 12 38 2 52) 40).... > Ae a PRES, ae 60} 33] 181]..... 4| 185} 147} 245} 180 
Dist. 10 Panhandle. tA Bp: BE RS) ee aie! mie Soe 1 es ciel er: Pees EA S RCSF I a! SD OS oe 
eee cos) es ns 0) a I Se (eee) Ae |e eis Ae oy! a be 1 4 i Pal beet 5} 8} 6 9 
a Bias oe Ee Rs ey RE Oy ey es Pee re 1 sprees 
West Virginia... (6 OO SASS Sar: Seen ees feet Gans port bees aps aoe Seed oe 4 4) 2 -_ 5} 2 
Wyoming........... 1}.. 3. 104 SAR 3 2) 11. 13] 5 ne ie 14] 16 50| 20) 64] 36 
Total U.S....... 50; 10 5) 27 6 2} 18 2 120} 527 4 654/263) 35) 42/123) 29) 11 * 7 4) 610) 495 3} 2286] 1946/2896|2441 


















































80 « Exploration Section 


WORLD OIL « July 1, 1949 








a>.—C<“‘<C rh)! 


no 


col 


Kerr 


Sant 
Ba 


Fresr 
Kern 
Clint: 


Jaspe 


Galla 
White 


Hamil 


Mario 
Richla 
Wabas 
Wayne 


Gibsor 


Jay... 
Knox. 


Pike. . 
Posey. 
Posey. 
Vigo... 


Sullivar 


Gibson. 
Gibson. 
Posey. . 


Barton. 
Butler. . 
Ellswort 
Rooks. . 
Trego. .. 


Ohio... 
Lincoln. 


Caddo. . 
ICh, 
thus: Pli 
Miss, Up 
2 Bar 





July } 





n- 


ble 


to 
int. 


| ee CO he Be 
_ 
© 
> 


Ce So = Oe One Ot bet Ot * 
os 
~_ 


“Go! oor: 
=_ 
o 


Aanana 
_ 
v—} 
w 


* Si ooo 
- 
eo 
= 





it came within striking distance of the 
world’s depth several months 
ago, as could be expected from a “tight’ 
well in the limelight. Unconfirmed re- 
ports have placed oil shows as deep as 
19,000 feet, and it has been reliably re- 
ported that the world’s longest string of 
seven-inch casing has been cemented at 


record 


” 


approximately 19,735 feet. 


May Reach 21,500 


Shortly before the present depth was 
reached it was learned from a usually 
reliable source that Superior was headed 
for around 21,500 feet to have a look at 
a certain geological formation which was 
not named, the 
Dakota sandstone of the Cretaceous had 


Another report said 


not yet been reached. Of course, these 
reports remained unconfirmed. 

The drilling of record-depth wells is 
not new to Superior, which has drilled 


the three deepest in the world. Its first 
record-breaker was completed in Okla- 
homa during 1947. This test held the 
record until the same firm bettered the 
mark in California earlier this year. At 
the time the California deep test was 
abandoned the Pacific Creek Unit 1 was 
close on its heels and there was little 
doubt that a new record would be made. 
largest 
power rig the present test was marked 
from the outset as the one that would 
most likely be. the first to reach the 
charmed 20,000-foot level. The combina- 
tion of deep-drilling Superior and the 


Equipped with the world’s 


large rig pointed to a testing of ma- 
chinery and technique. 

While breaking ll 
depth records, the industry as a whole is 


this wildcat is 


well on its way toward setting a new 


all-time high in the number of explora- 


tory wells drilled. At the end of five 


months these wells totaled 2896 for an 
increase of more than 18 percent over 
the 2441 exploratory completions made 
in the same period of 1948, which was 
wildcatting year in 


the most active 


history. 


610 Successes 

Not only has this type of well been 
more numerous, but the results have 
been slightly better from a mathematical 
viewpoint. For the first five months of 
this year 610 exploratory tests have been 
successful in proving production for a 
score of 21.1 percent of the total, while 
a year ago successes numbered 495 or 
20.3 percent. New oil fields totaled 263 
this year against 194 in five months of 
1948. A slight decline in the number of 
new oil pays in old fields occurred, but 
the total new sources of oil amounting 
to 386 still top the 325 of a year ago by 
almost 19 percent. 


New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in May, 1949 
Also Important Extensions to Established Fields 












































| 2Initial 
Total | Completion | 'Name, Character and | Production | Grav- 
| Date Depth| Horizon Age of Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION | Completed! (Feet) (Feet) Producing Formation and Choke Oil 
CALIFORNIA—New Oil Fields 
eee Calder....... — ie gay Conn s KCL-Calder 38-23, 330 n 1650 e fr swe of 23-29s-| 5- 4-49 |12733 | 8808- 8834 | Stevens sd; Mio | F 180;7 wtr: | 34.8 
| 25e, 2 mi w Gree / | 7 
Santa | Cuyama, 8....| Richfield Oil Corp's eae A-81-35, 330 s&w fr nec of 35-10n-27w, 544 mi | 5- 4-49 | 4392 | 4051- 4390 | Dibblee sd; Mio | F 544; 35 wtr;| 34.2 
Barbara se Russell Ranch fid. te’ 
CALIFO RNIA—New Oil Pays f | 
Fresno. . si Guijarral Hills} Barnsdall Oil Co’s Allison 73-34, 993 n 990 w fr el4 cor 34-20s-16e | 4-28-49 | 8671 | 8168- 8243 | Allison sd; Mio | F 423; 4" | 38 
TR ces aes | Devils Den. ..| Honolulu Oil Corp's Alferitz 67, 990 n&e fr sl4 cor 14-25s-18e....... 5-22-49 | 2505 | 1545- 2505 | Wagonwheel sh; Olig | P 183 18.1 
| ILLINOIS—New Oil Fields | | 
Clinton | Keyesport. . . . |e yy el Goldschmidt 1, se nw ne 17-3n-2w, 144 mi se Beaver | 5-10-49 | 1185 | 1175- 1185 | Bethel sd; Miss P 17 
ree 
Jasper..... Bogota, N.... bg? ag eG s B. Freeman 1, (OWWO), e nw sw 15-6n-9e, 114 mis | 5-24-49 | 3130] ........... McClosky li; Miss P 15; 35 wtr 
ewton, | 
| ILLINOIS Now Oil Pays 4 
Gallatin. . . Inman.......}| C. E. 3 se & Aurora Gasoline Co’s Lawlor 2, sw sw se 13-8s-9e, 1 mi nw of | 5-31-49 | 2135 | 2123- 2128 | Tar Springs sd; Miss | P 190; 19 wtr | 
| prod. | 
White.....| New Haven, Gentes & Wrather & Duncan’s H. Garrison 1, ne nw ne 3-7s-10e, 14 minof | 5-31-49 | 2160 | 2154- 2160 | Waltersburg sd; Miss | P 367 
prod. 
ILLINOIS—Oil Field Extensions 
Hamilton. .| Bungay Ill.-Mid Continent Oil Co. & Aurora Gasoline Co’s A. M. Thomas 1, sw se | 5-31-49 | 3345 | 3336- 3344 | Aux Vases sd; Miss P 170 
| Consol. sw 12-4s-7e, 34 mi e extension. | 
Marion....| Iuka......... Winn & Beck’s Cheeley 1 (OWWO), ne ne sw 3-2n-4e, 2 mi nw extension. | 5-17-49 | 2807 | 2734- 2738 | McClosky li; Miss P 25 
Richland. .. Olney, S...... Sun Drilling Co’s Kaltrider 1, nw sw se 9-3n-10e, ¥4 mi n extension. 5-10-49 | 3099 | 3094- 3097 | Rosiclare li; Miss P 25 
Wabash....| Allendale.....| Brehm’s Dunkel 1, ne se ne 31- In-12w, 4% mi extension. 7 5-24-49 | 2385 | 2250- 2357 | Rosiclare li; Miss F 200 
Wayne.....| Fairfield......| Robinson & Puckett’s Johnson 1, ne ne sw 9-2s-Se, 44 mi n extension. 5-17-49 | 3161 | 3143- 3160 | Aux Vases sd; Miss P 40 
INDIANA—New Oil Fields 
el eae eee ar y Sharp’s Elsie Lewis et al 1, se se ne 35-2s-12w, 1 mis Owensville .| 5-24-49 2567 | 2480- 2488 | O'Hara li; Miss P 30; 100 wtr | 
a eee ee Sees & Walker's Herschel Loy 1, nw se se 15-23n-15e, Noble Twp. . 4-12-49 | 1129 | 1102- 1129 | Trenton sd; Ord | P10 
Knox “— M. a Ottis & Anna Gilliatt 1, 260 fr sl 300 fr wl sw 20-3n-10w, | 4-14-49 | 1915 | 1865- 1892 CReememnre sd; P 20 
icennes iss 
TENE SES a aneenaine ee Ly White et Pa s F. M. Neal 1, ne nw nw 13-1n-Sw, 2 min Petersburg pl. | 5-26-49 | 1302 | 1297- 1302 | Rosiclare li; Miss | P85 
el Re ae ee M. Heath's 8. L. Highman 1, se se sw 18-8s-13w, 134 mi se Spencer pl. 5-24-49 | 2751 | 2630- 2716 | McClosky h; Miss | P 165 
Posey... . | LE AEY TACO 8 re &: Slagter Jr's Elizabeth Utley et al 1, nw sw ne 26-6s-13w, w of Bufkin pl. | 5-24-49 | 2433 | 2429- 2433 | Cypress sd; Miss | P 22 
Vigo. ee oe pecans JT &JS Royse 1, nw ne se 9-11n-9w, 2 mi nw Spring | 5-17-49 | 1752 | 1680- 1710 | Devonian sd; Devo P 60 
ill pl. 
INDIANA—New Oil Pay 
Sullivan....| Oaktown..... Ill.-Mid Continent Oi! Co et al’s Nellie Walden 1, nw sw se 3-5n-10w. 5-19-49 | 2910 | 1858- 1874 | Salem li; L Miss P 35 
; INDIANA—Oil Field Extensions 
Gibson.....} Owensville, N | G. W. Evans’ Nancy E. Marvel 1, ne nw nw 31-3s-11w, % misextension..| 4— 6-49 | 2041 | 1996- 2027 | Cypress sd; Miss P 125 
Gibson.....| Ownesville, N | Wm A. Schuller’s John H. Sprinkle 1, sw sw sw 20-2s-llw, 44 mieextension | 4- 6-49 | 2339 | 2331- 2339 MeClosk y li; Miss P 24 
Posey......| Lamott...... Joel Vail’s W. E. Hill 2, sw sw sw 18-75-12 w, east extension. . : | 4-21-49 | 1942 | 1932- 1942 | Tar Springs sd; Miss | P 62 
KANSAS—New Oil Fields | 
Barton..... RR te Bay Petroleum Co’s Krone 1, sw sw sw 30-20-12w, 1 mi ne Rolling Green pl. 5-24-49 | 3551 | 3490- 3531 | Arbuckle li; Ord P 30 ws 
Butler... . Hazlett, N.. Rex & Morris’ Ammeter 1, sw se sw 30-23s-5e, 1 mi n Hazlett pl.... 5- 2-49 | 2472 | 2461- 2472 | Mississippi li; Miss P 30 38 
Ellsworth. . Palacky a es Ferrell Drilling Co’s Rous 1, sw sw se 31-16s-10w, 1 mi e Karft-Prusa pl. 5-10-49 | 3394 | 3389- 3394 | Arbuckle li; Ord P 48 ijee 
Rooks. ... . Locust Grove.| Sam K. Pack et al’s Griebel 1, ne ne nw 8-7s-19w, 4 mi ne Alcona pl. 5-26-49 | 3456 | 3438- 3456 | Arbuckle li; Ord P 25; 50 wtr 25 
Trego...... Wakeeney, E . nS a Drilling Co’s Carpenter 1, se se sw 13-1ls-23w, 1 mi e | 5-24-49 | 4050 | 3576- 3598 | Lansing-K. C. li; Penn P 51; 8 wtr priv 
| akeeney pl. 
; | KENTUCKY—New Oil Field , 
Ohio..... J. M. Murphy-Geo Wakefield-T. R. McInturff’s R. M. Hunt 1, 18-N-21,114 5-25-49 | 995 | 971- 985 | Jackson sd; Miss P 28 
mi sw Bells Run pl. 
; NORTH LOUISIANA—New Distillate Field 
a ee a ee Southwest Gas Producing Co’s W. J. Burgess 1, 1342 fr nl 1320 fr el 8-20n-4w, | 5- 7-49 | 9148 8680- 8700 | Vaughn sd; Eoc | F 26; 1.7 mln;| 54.8 
34 mi se Lisbon fid. ee 
| NORTH LOUISIANA—New Distillate Pay 
Caddo... .. Caspiana..... Phillips Petroleum Co’s C. Ellerbe 1, 1880 tr sl 3330 fr el 17-15n-12w. 5-19-49 | 9014 4450- 4570 | Kilpatrick li; L. Cre F 48; 2.2 min;| 67.7 
Se 3 | . 4 














1Cha acter of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. 


Ages of formation abbreviated 


thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvanian: U. 
Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 


2 Barrels of oil per day (24 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in May, 1949 
Also Important Extensions to Established Fields 
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2[nitial 
Total | Completion ‘Name, Character and Production 
Date |Depth| Horizon ge of Method 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed) (Feet); (Feet) Producing Formation | and Choke 
SOUTH LOUISIANA—New Oil Fields 
SS Ps errs Callery & Hurt’s Henry Goss 1, 2766.6 w 3312 n fr sec of 13-7s-le, betw Bayou!) 5- 5-49 | 8755 | 4897- 8503 . | F 184; &” 
Malley & per ou Mallet § fids. | | 
Beauregard | Longville, E..| Barnsdall Oil Co’s M. Jones 1, in nec 3-6s-9w, 3 mi e Longville pl. 5-17-49 | 8355 | 8320- 8336 | Cockfield sd; Eoc F 324; 3” 
SOUTH LOUISIANA New Oil Pays 
Jefferson. ..| Caminada ae oe O&R Co’s Caminada Pass St. Lse 804-D-1, Tr 1114, Blk 16 in Gulf | 5-19-49 6380 | 6128- 6138 F 53; 7” 
‘ass of Mexico. 
Lafourche..| Bay Marchand ™ Colfersia, Co's State Lease 1367-3, 5399 s 3907 w fr nec of Blk 3, in | 4-30-49 | 5526 | 5048- 5092 F 432; 3” 
ulf of Mexico. 
“ee Fordoche The Texas Co’s J. O. Long et al 2, 660 s 1980 e of nwe 29-6s-8e 5-26-49 | 10000 | 8197- 8207 . |F 310; ¥” 
‘oupee 
SOUTH LOUISIANA—New Distillate Fields } 
Cameron... Stanolind O&G Co's State Lse 1133-1, 5997 w 330 n of sec Lse 1133, Tr | 5-21-49 | 8814 | 8738- 8748 F 40; 3.6 mln; 
2362, being s\4 Blk 45, 10 mi in Gulf of Mexico. | | 
Vermilion. . Superior Oil Co's Gulf of Mexico-State C-1, Blk 76, 1944 mi in Gulf of | 5- 1-49 |11603 | 7415- 7430 F it. 7.6 min; 
or” 
Sout "LOUISIANA—Distillate Field Extesnion. 
Beauregard | Gordon. uF gad & Crosby Drig Corp's Gimnick 1, 660 n 330 w of sec 5-22-49 | 7015 | 6715- 6729 | L Miocene F 130; 3 mln; 
7-63- yer 
SOUTH LOUISIANA—New Gas Pay ' 
Terrebonne ve | Junop Union Oil Co’s St. Lse 725-LL&E Unit 2-9, 1680 s 2540 w of nec 27-21s-I4e. | 5-14-49 | 4593 | 3493- 3498 sd eee F 0.9 mln; %’” 
ome | 
MICHIGAN—New Oil Fields | | 
Gladwin. ..| “Bard” W. L. McClanahan’s Rhinehart 1, ne ne nw 6-17n-2w, Beaverton Twp, 4 mi | 5-20-49 | 3985 | 3930- 3944 | Dundee li; Devo | P50 
w Beaverton fd. | 
Van Buren. Harris Oil Co's Springett 1, w!4 ne ne 5-1s-16w, Bangor Twp 5-15-49 | 1057 | 1039- 1057 | Traverse li: Devo P5 
MICHIGAN—Oil Field Extension 
Alogen:..:..| Lee.......... Max Spidel’s Grover 1, nw sw se 18-1n-15w, 44 mi n&e extension 5- 6-49 | 1180 | 1175- 1179 | Traverse li; Devo P 10; 5 wtr 
MISSISSIPPI—New Oil Field 
Adams..... Ellisle....... — Pet Co, Hunter & Kemp Drig Co's Geo. W. Armstrong 1, Sect 36-5n-3w,| 5-23-49 | 6518 | 6465- 6469 | Wilcox sd; Eoc F 360; %&” 
4 mi sw La Grange, 8. fid. | 
MEXICO—New Oil Fields | 
eee “Knowles”... . Aer oe Co's Hamilton 1, 1980 fr s&wl of 35-16s-38e, 10 mi 5- 4-49 | 12656 | 12518-12600 Devonian li; Devo | F 935; 19” 
e Lovington fid. | | | 
BAN. Sxidans.3 = ‘etroleum Co's Betenbaugh 1, 660 fr s&wl of 12-9s-35e, 5 minw | 5-12-49 | 9641 | 9617- 9635 | Pennsylvania li; Peno F 511; 4" 
is Devonian fid. 
NEW. MEXICO—New Oil Pay 
GOR: ie kee Langlie-Mattix Snowe O&G Co's 8. Mattix U nit 1, 1980 fr s&el of 15-24s-37e, east fik 5-20-49 | 9705 | 9512- 9564 | Ellenburger dolo; Ord F 383; 4” 
OKLAHOMA—New Oil Fields | 
Garvin..... Robberson, SE] Tidewater Assoc. Oil Co’s Henry Culplan 1, se sw se ne 31-1n-2w 5-11-49 | 927 | 766- 780 | Bromide sd; Ord P 30 
rant..... Renfrow, Cities Service Oil Co’s Pratt 1, ne se ne 6-28n-3w. . 5-12-49 | 4978 | 4968- 4978 | Wilcox sd; Ord F 152; $4” 
Lincoln . Agra, NW....| Fordee-Rhoades & Texinia Corp’ s Colon 1-A, nw ne sw 28-17n-4e | 5- 5-49 | 4375 | 3802- 3850 | U Bartlesville sd; Penn P 12; 100 wtr 
Pottawat-— Red Hill. .... Davon Oil Co & Atlantic Ref Co’s Santa Fe Gun Club 1, nw nw se 26-1In-4e | 5- 5-49 | 5578 | 4787- 4817 | Unconformity sd; L Penn} P 13 
omie | 
Seminole.. | Sylvian, E....| Sam A. King’s E. R. Kelly 1, (OWWO), ¢ sw ne 12-10n-7e....... | 5- -49 | 3621 | 3605- 3617 | Union Valley sd; L Penn | P 45; 12 wtr 
OKLAHOMA—New Gas Field ; | 
Hughes.... Ww. 5 ae Jr’s Long Heirs 1, ne ne ne 14-8n-9e, 34 mi fr Long fid oil 5- 5-49 | 3146 3130- 3145 | Gilcrease sd; Penn | F7.2mln; open 
prod. | | 
OKLAHOMA—New Gas Pay | 
Hughes Greasy Creek.| Skelly Oil Co’s Price 1, (OWWO), sw ne nw 26-8n-10e 5-13-49 | 3495 | 2360- 2397 | Booch sd; L Penn | F 1.2 min 
TEXAS—District 2 (MIDDLE GULF)—New Oil Pay 
_ ae Mineral, N....} Rudco O&G Co & Rock Hill Oil Co’s Mrs W. R. Boothe 1, 4400 fr nwl 467 | 4-21-49 | 8261 | 7614- 7616 | F 76; 49 wtr; 
fr swl of Asa Walker Sur, 934 n-nw of Rudco’s disc well. | &’ 
TEXAS—District 2 (MIDDLE GULF)—New Distillate Fields | 
Re ES Maley..... The Superior Oil Co’s aa Celia Maley et al 1, 300 fr ne&nwl of AB&M | 5-18-49 | 8307 | 8100- 8112 | Wilcox sd; Eoc | F * 1.9 mln; | 
Sur 3, 2 mi w Yoward fl | 
Live Oak... Caroline Hunt Tr Est’s 33 3. Hall 1, 660 fr swl 1980 fr nwl of BS&F Sur | 5-14-49 | 5272 | 4318- 4326 | F ii, 0.7 min; 
185, 744 mi s George West. } 
Live Oak.. Magnolia Petroleum Co et al’s Block 85, Unit 1, 1898 fr nl 1980 fr el of Blk | 6-49 | 8524 | 7845- 7879 | F 36; 4.6 min: | 56.8 
85, Dr C. F. Simmons Sbdn, D. R. Fant Sur, 24 mi w-nw “Maxine” fid. *” 
TEXAS District 2 (MIDDLE GULF)—Distillate Field Extension 
DeWitt....| Brushy Creek.} Shell Oil Co Inc’s Mrs Lue Goode 1 ,2400 fr swl 3850 fr sel Chas. P. Delmas | 5-21-49 | 7850 | 7719- 7751 | Wilcox sd; Eoc F 135; 4.7 mln;} 
Sur, 24 mi extension. | gy” 
TEXAS—District 2 (MIDDLE GULF)—New Gas Field , 
EE, ee Hassie Hunt Est’s R. i Smothers 1, 3000 fr n'ly nl 1150 fr el of J. Chesher | 5-25-49 | 9330 | 3348- 3360. .| F 14 mln; 
Sur, 3 mi s Speaks | | open 
TEXAS—District 3( UPPER GULF)—New Oil Field 
Tyler...... Hicksbaugh Humble O&R Co’s Wm. Rice Institute 1-B, 330 fr sl 660 fr el Sect 5, | 5- 8-49 |10500 | 8480- 8483 .| F 51; &” 
T&NO Sur, 24 mi e of 8 Hyatt fid. : | 
TEXAS—District 3 oo GULF)—New Oil Pays 
Brazoria...| Manvel...... Gulf Oil Corp’s E. H. Colby et al 6, 200-ac Lse, Thos. Spraggins Sur. | 5-24-49 | 5516 ; 4040- 4060 | Miocene sd F 125; #y’” 
Fort Bend..| Big Creek....| The Texas Co’s A. P. George 1-C, 25-ac Lse, B. Wickson Sur, s fik of fid. | 5-16-49 | 4150 | 3720- 3730 ..| F 160; 
Jefferson. ..| Stowell, N. The Texas Co’s Koch-Santa Fe 2, 1250 fr el 1875 fr nl of Lot 84, F. Valmore | 5-25-49 | 6850 | 5444- 5450 | oh ae 17; 5.8. min; 
e. } } | | 4" 
| 5938- 5940 | ..| F286; gy” 
Tyler......| Skillern ‘. N. Housh’s J. E. Wheat et al 1, 1000 fr nl 2400 fr wl BBB&C Sur. 5- 2-49 | 7688 | 7640- 7646 | Wilcox sd; Eoc | F 102; ¥&” 
TEXAS—District 3 (UPPER GULF)—New Distillate Field 
Montgom- Amerada Petroleum Corp’s H, A. Godejohn 1, 330 fr n&wl of 34.2-ac Lse, | 5- 5-49 ibe 5620- 5628 | Cockfield sd; Eoc F 30; 2.4 min; 
ery M. B. Lawrence Das 3% mi w Cleveland fid. | ws 
Waller..... The Texas Co’s W: ice Institute 1, 6850 fr nl 660 fr el John M. | 5- 1-49 |12561 |10290+10304 | Wilcox sd; Eoc F 26; 4 min 
Stephens Sur, 5 = Ww Magnolia fid. | | open 
Wharton. . R. J. anmeyre E. A. Weinheimer 1, 660 fr n&sl Frank Paige Sur, 5 mi 5- 8-49 | 5405 | 5219- 5224 | Basal Frio sd; Olig No geri 1 
nw ‘ampo min; 4 
Wharton. Federal Royalty Co & R. A. Welch’s Myra 8. Pryor 3, 1427.5-ac Lse, Wm. | 5-14-49 Laie | |10280-10834 | Wilcox sd; Eoc F Ue ¥% min; 
binson Sur, 6 mi se New Taiton. | | 
TEXAS-District 3 (UPPER GULF)—New Distillate Pays 
Austin.....| New Ulm.. Sinclair Prairie Oil Co’s W. A. Schweke 1, Tract “A”, 800 fr nwl 787 fr | 5-19-49 |10013 9225- 9235 | L Wilcox sd; Eoc F 201; 11 mln; 
sel 2000 fr nel James Tylee Sur. open 
Hardin....| Beach Creek, | American Republics Corp's C. M. Votaw Fee 1, (OWDD), 678 fr wl 1800 | 3-30-49 | 6468 | 6464- 6468 | Yegua sd; Eoc No , 4.2, 
E. « fr sl Sect 200, C. M. Votaw (H&TC) Sur. ; | | 
Hardin. ... vileee Mills, | Houston Oil Co’s Houston Oil & American Republics Fee 1, (OWWO), | 5- 1-49 | 7300 | 6845- 6855 a. > ae: 3.2 
330 fr wl 2598 fr sl Wilbur Cherry Sur. hig :4" 
Orange... .| Gist 's ae Oil Co’s Newton Co Lumber Co. 1-A, 330 fr nl 680 fr el J. Collier 5-12-49 | 7650 | 7326- 7332 | F 20; 4.7 mln; 
ur. | yy’ 
Bi ag eh rome ny 4 (LOWER GULF-SW)—New Oil Fields | | | 
Duval.....| Chiltipin, N +. Canales 2, 330 fr nel 850 fr sel SA&MG Sur 2, 1 mi} 4-19-49 | | 4706 | | 4151- 4155 | Hockley sd; Eoc F 101; %’" 
nw Chiltipin 
Duval Ee M Massingill & American Republics ning Brigidia Garcia 1, 467 fr | 5- 5-49 | | 4883 | 4630- 4634 | Pettus sd; Eoc F 4,78 wtr; 
1 “ 





e&nwl of AB&M Sur 412, % mi w Chiltipin fid. 
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1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine ;cgl, conglomerate. 


Ages of formation abbreviated 


thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, ‘Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsylvanian: U. 
Miss, Upper Mississippian; J.. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 
2 Barrels of oil per day (24 hour rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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TO FIGHT EROSION AND CORROSION 
FROM ACIDS, ALKALIES AND SALTS 





Gate valves of Ni-Resist* cast iron spell economy 
in chemical, food, petroleum, paper and other 
fields where corresion is a problem. 


0.6 


While its mechanical properties approximate 
9 those of a good grade of cast iron, Ni-Resist greatly 
02 outlasts the latter in systems handling corrosive 
vapors and gases, acids, salt and alkaline solu- 


tions, sea water and brine. 


Like brasses and bronzes, Ni-Resist offers re- 
sistance to nonoxidizing acids, notably sulfuric. 


Resistance to hydrogen sulfide has resulted in 





wide use of Ni-Resist valves for handling natural 
gas, crudes, and in various other petroleum in- 
stallations. Likewise, this nickel alloyed cast iron 
proves an economical solution to complex corro- 
sion problems in sewage disposal plants. 


When product contamination by copper must 





be avoided many processors choose a copper-free 
type of Ni-Resist. Write for full information on 
























9.6 ° ° . 
all types of Ni-Resist. Send details of your prob- 
53 lems for our recommendations. “Reg. U. 8. Pat. Off. 
ist. j 
i 
4.2 
e | 
1 
9.4 
oe EMBLEM OF | SERVICE < 
‘ 
15.7 TRADE Mann 
| Through Crane Co., Chicago 5, Ill., Over the years, International Nickel has accumulated a fund of 
wedge disc, outside screw and yoke type useful information on the properties, treatment, fabrication and 
| valves are available with screwed ends in sizes from performance of engineering alloy steels, stainless steels, cast 
" to 2” inclusive, and with flanged ends in sizes from irons, brasses, bronzes, nickel silver, cupro-nickel and other 
4 I’ to 8" inclusive, excepting 344” and 5” sizes. alloys containing nickel. This information is yours for the asking. 
Write for “List A” of available publications. 





iated 


“|THE INTERNATIONAL NICKEL COMPANY, ING. tric 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in May, 1949 
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CONTINUED 
| l j | an 
| 2Initial 
| Total | Completion Name, Character and | Production | Gray. 
: Date Depth} Horizon Age of } Method | ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION | Completed) (Feet) (Feet) Producing Formation | and Choke Oil 
Sa ge ay 4 (LOWER GULF SW)—New Oil Pays } 
Brooks..... Alta Mesa, E.. = Iefminot mol Garcia 1, 1980 fr wl, 11,100 fr nl La Encantada | 5-21-49 | 6515 | 3850- 3855 | Mesa sd; Olig F106; 8%" | 45.2 
ry mi n of pr 
Duval... .. Kohler, §..... ¢ Lange’s J. T. Dinn 3, 330 fr sl 2114 fr wi J. Poitevent Sur 454..| 4-17-49 | 1814 | 1808- 1811 | Cole sd; Eoe | P17; 9 wtr 19 
Jim Wells. .| Alfred........ Morris’ Cannan’s 0, 8. Adams 1, 590 fr si 1826 fr el Wm. Adams Sur. 5 5-17-49 | 5111 | 4575- 4581 Re | F 43; &” 44 
Kenedy....| Sarita........] Humble O&R Co’s John G. Kenedy, Jr 6-B, (OWWO), 1980 n 4620e frsec | 4-29-49 | 8838 | 6867- 6973 P 57; 86 wtr | 41 
Bik 12, Kenedy Pasture Co. Ist Addn to ‘Sarita Twp. 
San Plymouth, E..| G. C. Glasscock’s E. N. Tutt 1, 330 fr n&el of 120-20 Lse, Sect 26, 4th | 5- 3-49 | 5497 | 5446- 5454 |............ | F 168;&%" | 293 
Patricio ‘Addn of Taft Fm Lds. 
TEXAS-District 4 (LOWER GULF-SW)—New Distillate Pay | 
Duval. ....| Charamousca- | Magnolia Petroleum Co’s Drought 1-A (OWWO), 330 fr n&el of s!4 of | 5-16-49 | 8504 | 5953- 5974 | F 8; 1.8 mln; | 55.8 
ileox J. L. Saenz Sur 154. fc" 
TEXAS—District 6 (NORTHEAST)—New Oil Pay 
Rusk......} Henderson, S.. — —* C. G. Rayford 1, (OWWO), 7000 * wl 5200 fr sl James | 5-20-49 | 7518 | 7237- 7243 | L. Pettit li; L. Cre | F 26; 8%” | 40 
mith Sur. | | 
TEXAS—District 7-B bx CENTRAL)—New Oil Fells | | | 
TT Eee a ee American Liberty Oil Co & Geo Rice et al’s C. T. Jones 1, 990 fr s&wl | 5-18-49 | 5860 | 5514- 5545 | Bend cgl; Penn P17 42 
Sect 26, Blk 46, H&TC Sur, 6 mi e Weinert. | 
Haskell....| .... Humble O&R Co's C. G. Burson et al 1, 1200 fr el 467 fr nl J. Korus Sur, | 5-18-49 | 6031 | 4735- 4755 | Strawn sd; Penn | F151; 4" | 388 
Blk 12, 8 mi sw Weinert. 
Haskell... .| Thos. D. Humphrey’s E. 0. Chapman 1-A, 2260 fr el 2355 fr sl H. Tidwell | 5-29-49 | 2534 | 2496- 2520 | P19 38.8 
Sur 60, 6 mi ne Haskell. | 
Jones..... 8. B. Roberts and The Eastland Oil Co’s W. L. Chittenden Est 1, 330 fr 5-10-49 | 3015 | 3010- 3015 | Swastika sd; Penn | P97 38 
s&wl of Sbdn 5, Lge 336, McMullen & McGloin Sur, 1 mi sw Radium | 
Nolan. ... G. H. Brodie & Hunt Oil Co’s J. P. Aycock 1, 660 fr s&wl of ne! Sect 58, | 5-20-49 | 6166 | 6150- 6166 | Ellenburger li; Ord | P15; 135 wtr | 45 
} Blk 21, T&P Sur, 4 mi se Sweetwater. | 
Shackelford _...| Langford & Miller et al’s J. H. Grimes 1, 1200 fr el 150 fr sl Sect 87, Blk 12, | 5- 9-49 | 1334 | 966- 982 | . | P5;28wtr | 38 
T&PRR Sur, 10 mi n Baird. | | 
Throck- Fred M. Manning Inc’s A. E. Nash 1, 467 fr nl 2447 fr el Sect 248, BBB&C | 5-25-49 | 4987 | 4895- 4904 | Bend cgl; Penn F 126; #” 4] 
morton R” 3 mi sw Throckmorton. } 
Threek- sae H. Baowden et al’s Norton Heirs !, 330 fr nl 850 fr wl of Sect 2315, 5-17-49 | 4630 | 4621- 4630 | Mississipp ili; Miss | F 795; 14" | 41.8 
morton | TREES Sur, 7 mi ne son. | 
Throck- Woodley Petroleum Co's Henry S. Bryson 1, 1008 fr nl 369 fr el Sect 911, 5-11-49 | 4632 | 4599- 4659 | Mississippi li; Miss F152: %" | «2. 
morton TE&L Sur, 3 mi sw Woodson. | | 
TEXAS—District 7-B (N. CENTRAL)—New Oil Pay | 
Callahan...| Admiral ey Oil od = C. Smith 1, 660 fr nl 1890 fr el § ect 45, D&DA Sur, | 5-22-49 | 1981 | 1920- 1938 | Cross Plains sd; Penn F 142; 3%’ 
mi se Admiral. } 
Stephens...| Unnamed..... McElroy Ranch Co’s B. G. O'Neal 1-B, 334 fr sl 456 fr wl of J. H. Garrett | 5-18-49 | 4480 | 3249- 3255 | Caddo li; Penn F 116; 4" | 41.5 
our. 
TEXAS—District 7-B (N. CENTRAL)—Oil Field Extension | | 
Stephens...| Unnamed McElroy Ranch Co’s B. G. O'Neal et al 1, 2400 fr sl 1263 fr wl Sect 3, Blk | 5- 3-49 | 4474 | 4460- 4474 | Ellenburger li; Ord F 109; 32” 44.2 
8, T&P RR Sur, 34 mi extension. | 
TEXAS—District 7-C (W. CENTRAL)—New Oil Pay 
Reagan. . Benedum Plymouth Oil Co’s W. H. — 1-2, 660 fr nl 2526 fr - Sect 2, Peter Beach 1-29-49 |11354 | 7390- 7430 | Wolfcamp li; Perm P 19 38 
Sur 2, 134 mi se of dise wel 
TEXAS—District 7-C (W. CENTR AL)—Oil Field Extensions | 
Crockett...| Tippett......| Standard Oil Co. of Texas’ J. H. Tippett 3-38, 440 fr ne&sel Sect 38, Blk 2-12-49 | 6273 | 6228- 6250 | Wolfcamp li; Perm F 294 40.4 
3:2 H&TC Sur, 3200-ft nw extension. | 
Tom Green | Susan Peak... K. Wadley, R. T. Adams & Louis Burns’ J. Wiley Green 1, 330 fr n&wl | 5-10-49 | 4725 | 4676- 4723 | Strawn li; Penn F 227; 4 34 
ay A 195, Dist 11, SPRR Sur, 1 mi e extension. 
TEXAS—District 7-C (W. CENTRAL)—New Gas Fields 
Crockett... Fred Turner’s Shannon Estate 1, 660 fr n&wl of sw}4 Lge 3, Archer CSL | 1- 1-49 | 2150 | 2125- 2150 | San Andres sd; Perm F 10 mln 
Sur, 1% mi ne Noelke fid. 
Runnels... . E. P. Griffin’s Bryan Clayton 1, 990 fr sl 1320 fr wl Sect 138, ETRR Sur, | 5-17-49 | 3972 | 3800- 3817 | Gardner sd; Penn F 2.9 mln; 
11 mi ne Ballinger. open 
TEXAS—District 8 (WEST)—New Oil Fields 
Seurry.... J. L. Collins et al’s G. E. Parks 1, 1980 fr nl 330 fr wl Sect 442, Blk 97, | 5- 5-49 | 7322 | 7308- 7322 | Strawn sd; Penn F 492 38 
H&TC Sur, 14 mi e of N Snyder- Canyon fid. 
Seurry.. Humble O&R Co’s B. A. Moore 1-B, 1880 fr nl 1980 fr el Sect 492, Blk 97, 5-25-49 | 8405 | 8200- 8240 | Ellenburger li; Ord P 47 | 46.5 
H&TC Sur 2 mi nw of N. Snyder-C ‘anyon fid. 
TEXAS—District 8 (WEST)—New Oil Pay 
Crane | ae addel] | Gulf Oil Corp's Texas Consolidated 4- D-HH, 1980 fr el 667 fr sl Sect 3, | 5-11-49 {11080 | 9023- 9100 | Devonian li; Devo F 520; 14" =| 399 
Bik 31, Univ Lds Sur. ° d 
‘ge TEXAS—District 8 (WEST)—Oil Field Extesions | 
Andrews...| Parker,W.- The Texas Co's State of Texas 1-W, 1989 fr nl 665 fr el of n14 Sect 35, Blk | 5-17-49 | 8450 | 8310- 8358 | Devonian li; Devo P 25; 23 wtr | 383 
‘| — 12, Univ Lds Sur, 1% mi n extension. 
Pecos......| Yates........ tonto Deapete Helmerich & Payne 1, 1054 fr nl 1650 fr el Sect 1, Blk 194, | 3- 2-49 | 1431 | 1366- 1377 | San Andres li; Perm P 32 30 
our. | 
Scurry. en Kelly. Magnolia Petroleum Co's A. B. Eicke 1, 660 fr s&wl Sect 209, Bik 97, 5-16-49 | 6778 | 6770- 6778 | Canyon Reef li; Penn F 166; oy” 
H&TC Sur, 114 mi extension. 
TEXAS—District 9 (NORTH)—New Oil Fields 
ee A. R. Dillard’s Nick Schenk 2, 2333 fr sl 467 fr wl Lot 20, Blk 3, Clark & 5-24-49 | 4655 | 4626- 4645 | ............... P 19; 5 wtr 
Plumb Sbdn, % mi e Scotland. } 
Archer.....| Archer Co W.JS.& J.J. Moran’ s W. R. Hammond 2, 660 fr el 990 fr sl H. Corzine Sur, | 5-20-49 | 3859 | 3856- 3859 | Strawn sd; Penn F 336; 4" | 42 
we. 3 mi se Chalk fid wet 
Sk 1a ee Jack Grace Production Co’s Edgar G. Brown 1, 1430 s 467 w of nwe I.N. | 5-17-49 | 5512 | 5454- 5512 | Caddo cgl; L Penn F 203; 4%" | 48 
| Adair Sur in J. M. Hudson Sur, 10 mi n Jacksboro 
Montague. .| it 8. D. Johnson’s H. D. Field 1, 990 fr nl 330 fr wl E. Peddycoart Sur, 4 mi | 5-31-49 | 2284 | 2266- 2284 | ............-0ee- P 147; 96 wtr | 
WE t Jo. | 
Wichita. ane 7. H. Hammon’s Fassett & Tuttle 1-C, 330 fr n&el of Blk 23, K&N Sbdn, | 5-12-49 | 5318 | 5303- 5318 | Caddo li; Penn F 1221; %" | 44 
| "Gee CSL Sur, 2% mi ne Airport fid. 5 elias 
Young... = Signal O&G Co. & Rankin's G. D. Hunt et al 1, 1300 fr nl 330 fr wl P. B. | 5- 8-49 | 4637 | 4622- 4636 | Mississippi li; Miss F 188; 4” 43 
Hunt Sur, 4 mi ne Allar fid. | 
TEXAS—District 9 (NORTH)—New Oil Pays | 
Archer. . Hunter Bros. .| Mora Drilling Co’s T. B. Wilson 1-A, 330 fr nl 990 fr wl of se4 S. P. EllisSur | 5-28-49 | 3821 | 2796- 3821 | KMA sd; Penn F 273; % | 43 
Clay..... Acme.. _.| 8. D. Johnson’s W. I. Holt 1. .. 1900 fr wl 3450 fr sl T. Morehead Sur. | 5- 4-49 | 5770 | 5730- 5770 Mississippi li; Miss F 411; 4” ig > 
Jack.......} Post Oak | Mid-Continent Pet Corp's W. N. Killeen 2, 330 fr nl 990 fr wl B. Lewis Sur | 5- 7-49 | 6290 | 6240- 6258 | Ellenburger dolo; Ord F 316; gy” 
TEXAS—District 9 SNORT) Oil Field Extensions : % 
Archer.....| Medders- W. J. & J. J. Moran’s Wm McGregor 1, 2173 fr wi 1784 fr sl Sect 4, Blk | 5-20-49 3878 | 3867- 3878 | Strawn sd; Penn | F §30;4" | 4 
Hancock i _H&TC Sur, 134 mi se extension. | a 
Jack... Chico. . G. Glasscock & Pontiac Ref. Co’s R. L. Morris 1, J. U. Fields Sur, 2 mi | 5-21-49 | 5504 | 5413- 5426 | Caddo cgl; Penn | F 480; 34 43.2 
w extension. : | | | 
TEXAS—District 9 (NORTH)—New Gas Field ; 
Wise R. B. Thrift’s C. A. Laurence 1, 330 fr most s’ly s&el J. B. Patterson Sur, | 5-17-49 | 5615 | 5337- 5404 | Caddo cg]; L. Penn | F3.2. min; ¥"| --- 
2% mis Chico fid. | 
WYOMING—New Oil Field | Pre 
Johnson... Continental Oil Co’s Unit 5, se sw nw 23-42n-78w, 3 mi se Sussex fid. 5-25-49 | 7485 | 7459- 7485 | Lakota sd; L. Cre | F 264; v5 42 
WYOMING—Oil Field Extension : 
Weston....| Skull Creek Parker & Simmons’ Gov't Wright 1, sw ne sw 24-44n-62w, 1 mi se extension 5-21-49 | 2940 | 2934- 2940 | Newcastle sd; U Cre P 100 | oer 
a — ——————— 














1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cg], conglomerate. 
thus: Plio, Pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous; Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, P 


Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 
2 Barrels of oil per day (24 hour rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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UTILIZING HYDRAULIC POWER 
through the medium of pressurized 
mud in the drill string to rotate the 
bit, a streamlined turbine develops 
the necessary torque while using the 
stationary or slowly rotating drill 
string as backup. The system uses the 
conventional drill string and is oper- 
ated with pipe in tension, weight on 
the bit being provided through col- 
lars as with rotary-table drive. Bit 
speeds are about three times those 
used with table drive. The author 
cites well performance data. 


Drilling by 


urbine 


By CRITCHELL PARSONS 


President 
Engineering Development 
Company 


ln TURBINE drilling hydraulic 
power, derived the circuiation of 
conventional drilling fluid through a 


from 


| turbine at the bottom of the regulation 


drilling string, is utilized to drive the 
bit instead of mechanical power applied 
at the rotary table and transmitted 
through the drilling string to the bit. 
The turbodrill is made up in the string 
immediately above the bit, and the drill- 
ing drive shaft rotating in the hole is 
only a few feet long instead of being as 


| long as the hole is deep. 


Turbine drilling provides an efficient 
and safe means of power transfer from 
the surface to the bottom of the hole, 


| and in terms of horsepower per square 


inch on the formation has an advantage, 
which increases with depth, over the 
rotary. Useful work must steadily di- 
minish as the hole goes down in rotary 
drilling, whereas in turbine drilling it 
can be kept constant from top to bottom. 
The Edco Turbodrill, as developed 


| after a number of years of research and 
‘abbreviated i 





experimentation, is designed for heavy 
duty drilling as a general substitute for 
the rotary. The large model, which is 
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Turbodrill going onto derrick floor. 


designed for use with 5-9/16- or 6%- 
inch drill pipe, has 90 turbine stages, an 
outside diameter of 93-inch, weight of 
8000 pounds, length of thirty feet, and 
a rated input capacity of 900 gpm of 
fluid. At this fluid volume it will deliver 
to the bit approximately 300 horsepower 
at a drive shaft speed (i.e. bit speed) of 
450 revolutions per minute. Under de- 
velopment is a 6%-inch outside diameter 
model which will weigh about 4000 
pounds and operate on 400 gallons per 
minute to deliver 75 hp to the bit at 450 
rpm. The drill pipe size for the smaller 
tool is 4%4-inch. For adequate clearance 
in the hole it is recommended that noth- 
ing smaller than a 12%-inch bit be run 
on the large tool, and 8%-inch on the 
small one. 


Fully Interchangeable 


Turbine drilling is fully interchange- 
able with rotary drilling. For a 10,000- 
foot drilling operation with the 934-inch 
turhodrill, a heavy rig equipped with 
two 18x7%4x20-inch steam mud pumps, 
or their power pump equivalent, a 10,000- 
foot string of 6%-inch or 5-9/16-inch 


drill pipe, and six 30-foot lengths of 
eight-inch OD drill collar should be 
selected. These six drill collars will per- 
mit carrying, if found necessary, 30,000 
pounds on the bit with the drill pipe 
entirely in tension. Conventional 12%- 
inch, or larger, rock bits of the type 
suited to the formations to be pene- 
trated are required. A shale shaker 
should be provided, and if mud tanks 
are not used the pits should be arranged 
to give at least as much settling time 
for the separation of sand and cuttings 
from the mud as is afforded under the 
best rotary mud practice. The use of a 
desander with the turbodrill is desirable, 
but not necessary. If solids large enough 
to block the fluid passages of the turbo- 
drill are removed from the mud, normal 
quantities of sand do no damage to the 
turbine. If large solids are present in the 
mud, time will be lost in cleaning the 
protective devices carried in the string 
to exclude these solids from the tool 
itself. 

The rig should be equipped with a 
bottom-hole weight indicator, since it is 
important in turbine drilling to carry a 
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steady load on the bit and not permit 
drilling off. Weight variation causes a 
variation of turbine and bit speed, which 
is undesirable. Experience has shown 
that a steady bit load is best achieved 
by using a weight indicator which gives 
the driller a positive bottom-hole weight 
reading at all tires. 

It is further recommended that a rat- 
hole be provided for the turbodrill in 
addition to the kelly rat-hole. The change 
from turbine to rotary drilling, for cor- 
ing or other purposes, is accomplished 
simply by taking the turbodrill off the 
end of the string. This is no more in- 
volved than a bit change if a rat-hole is 
available to obviate the necessity of 
setting the turbodrill back in the derrick, 
or laying it down on the rack. 

The first drilling operation with the 
Edco Turbodrill, which was carried out 
several months ago by Spartan Drilling 
Company of Dallas in the Salem Church 
field, Union County, Arkansas, is de- 
scribed here. 

A heavy steam rig designed for drill- 
ing to 10,000 feet, and the extra heavy 
duty turbodrill of 10%4-inch OD and 900 
gpm rated capacity, designed for use 
with 5-9/16-inch or 6%-inch drill pipe 
and large mud pumps were used. The 
purpose of the first test was to deter- 
mine drilling performance at less than 
rated power in the generally unconsoli- 
dated formations which are present 
down to 1500 feet in the area, adaptabil- 
ity of personnel, standard rotary equip- 
ment and normal rotary mud practice, 
and durability of the tool itself. For this 
purpose it was deemed adequate to use 
smaller pumps, and because larger drill 
pipe was not available without delaying 
the operation, 414-inch drill pipe was 
used. With this drill pipe and the one 
16% x7%x20-inch steam pump used 
throughout, maximum power developed 
was 25 percent of rated, average 
throughout the turbodrilled section 20 
percent, and 15 percent at the end of the 
section. It is necessary to consider the 
penetration rates given below in the 
light of the power limitations of the first 
turbodrill run. 

The rig was equipped with a bottom- 
hole weight indicator and a geolograph. 
Electric logs, photoclinometer and cali- 
per logs were run after the turbodrilled 
section was completed. 

After surface hole was drilled by con- 
ventional rotary with a 20-inch rock bit 
to 167 feet, 16-inch conductor pipe was 
set and the plug was drilled to a total 
depth of 182 feet by conventional rotary 
with a 13%-inch rock bit. At this point 
the turbodrill was made up in the string 
with no drill collars above and a 13%- 
inch three-nozzle, tricone rock bit for 
unconsolidated, broken and medium 
rock formations was attached to the 
bit sub. 
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It was considered necessary to rotate 
the drill pipe at 10-15 rpm as a safe- 
guard against channeling of the hole 
wall and sticking of the drill pipe. This 
turning rate was generally maintained 
throughout the run and there was no 
evidence of sticking at any time, al- 
though the table was not turned at all 
for considerable periods during the run, 

The initial mud circulation rate was 
560 gpm with a floor-gauge pressure of 
775 psi. At 1132 feet total depth, the 
end of the turbodrill run, the circulation 
rate had fallen to about 400 gpm and 
the floor-gauge pressure was up to 
875 psi. 

Drilling Progress 


The first 31 fect of hole were made in 
10 minutes, and in the first hour of 
elapsed time 93 feet were made. In the 
first five hours of elapsed time 465 feet 
were made, with 124 feet in the fifth 
hour and a maximum penetration rate 
for one joint of drill pipe of 372 feet per 
hour was achieved, also in the fifth hour, 
when 31 feet of pipe were put down in 
five minutes. 

At the beginning of the sixth hour of 
operation, a hard lime streak six feet 
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thick was drilled which required 22 
minutes to penetrate. Analysis of cut. 
tings from this streak and others of a 
total thickness of 30 feet, requiring a 
total of 60 minutes to drill, indicated a 
hardness comparable to medium hard 
limestone. There was no vibration op} 
the derrick floor, or drill pipe bouncing, 
at any time, but in the harder drilling 
the rotary table drifted backwards when 
released and the kelly was held very 
tight in the rotary by reactance from 
the turbine. 
At the end of the tenth hour of 
elapsed time from the start of the turbo. 
drill run 836 feet of hole had been made * 
Time was distributed as follows: 79 
minutes for mud-pump and water-well 
repairs, 192 minutes for 27 connections, 
and 338 minutes on the formation drill- 
ing, or a rate of 2.47 feet of hole per 
minute while on the bottom. Over-al] 
elapsed time drilling rate for the ten 
hours was 1.4 feet per minute. ae al 
The formations penetrated in the run ¥@ Ys 
were sand, sandy shale, medium shale, pita 
boulders and hard lime streaks. Maxi- Bae 
mum hole drift for any 100-foot section Rr +’ 
was one-quarter of a degree and over-all | 
drift was one-sixth of a degree for 950 | 
feet. Average weight carried on the bit 
was 7500 pounds, putting average neu- 
tral point about 30 feet above the bit, | 
and average mud rate was slightly less 
than 500 gpm. From shop test power 
and speed data on the tool, it is caleu- 
lated that an average of 60 hp, or 20 
percent of rated maximum, was applied 
by the turbine to the bit, and average 
bit speed was 375 rpm with a minimum 
of 200 and maxiinum of 500 rpm. Stall 
load was 18,000 pounds on the weight | 
indicator. String neutral point while] 
drilling was in the turbodrill itself, ie 
less than 35 feet from the bottom, with] 
the drill pipe entirely in tension at all] 
times except momentarily when stall] 


load was checked. 
The caliper log shows that the hole E/ 


was full-gauge and of uniform diameter 








practically throughout with a maximum 
diameter of 16%%-inch and average of 
1414-inch, and no formation washouts 

One bit was used and it was in excel- 
lent condition after the turbodrill run 
There was no damage to the bit teeth 
and the cones were tight. As mentioned Pasational 
above, the average bit load was 7500 ONTROLLE 
pounds and average bit speed 375 rpm. h the well 
Rotary practice in comparable digging the posi 
. it’s 





in the area wouid be to carry an averagey’ * : 
load of 20,000 pounds and turn the bitf®@tion . 
at an average speed of 125 rpm. driller fo 
Experience in the field indicates that ster, safer | 
the proper technique in turbine drilling WILSON 
is to maintain constant mud_ volume 
throughout the operation, and obtal 
maximum penetration speed through 
given formation by determining Op 
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«EARS AHEAD IN ENGINEERED EFFICIENCY! 
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ximurn i 


‘age off RATED CAPACITY: CHECK THESE ADVANCED FEATURES: 


shouts 


1 excel-| 7500 ft. with 42” drill pipe ® Torque converter drives 


iM run 9000 ft. with 312” drill pipe on 1, 2 or 3 engines. | 
it es PR Te Wilson Air-Tube Disc Drum Clutches. 
ntione teagan. en eran. Pps scine ; Full Vision Pane! Air Control. - 


is 7500PNTROLLED, the NEW WILSON GIANT TORCAIR RIG is engineered 
75, rpm th the well known WILSON pioneering know how . . , for example, Entire rig is transportable in 1 load. 


digging Pte the position of the PANEL AIR CONTROL in the above illustra- 
averagee" + - it’s placed to give the driller FULL VISION of the whole 
the bitetation . . . working the controls is practically effortless, releasing 
¢ driller for almost full time on other duties connected with making 
- val safer holes, Get the facts before you sign up for any rig. Write 
drilling WILSON BULLETIN No. 172—it’s just off the press! 
volume} 
obtail 


—_ Pacific Coast Distributor Power Rig & Equipment 

g Co. Los Angeles, California @ Export Agents 
Mh Lele Wane dinic: iw... Inc. Daniels, Beckley and Associates 30 Rockefeller 
WICHITA FALL — TEXAS Plaza — New York City — Langley y Cia, Corrients 


1115, Buenos Aires Argentina—TA-35, Libertad 9535 















mum bit load and maintaining this load 
by careful feed control. Bit speed over 
the range between stall and runaway 
speed is inversely proportional to bit 
load at. constant fluid volume. Thus, 
from shop test data, it is calculated that 
the 93-inch turbodrill receiving 600 
gpm of mud will turn the bit at 350 
rpm with a bit load of 14,000 pounds. 
Sand content of the mud during the 
run was held slightly below the average 
for rotary drilling by providing extra 
settling pits. Maximum content was 6 
percent and minimum 0.5 percent, with 
a probable average of about 1 percent. 
Inspection of the turbodrill after com- 
plete disassembly revealed no evidence 
of sand abrasion or fluid erosion on any 





part and no damage to thrust or radial 
bearings. 

At the end of the turbine drilling run, 
rotary drilling was resumed with a 
133%4-inch rock bit of the same type as 
used on the turbodrill, for 286 feet to 
total depth of 1418 feet, where 95-inch 
intermediate casing was run. The for- 
mations penetrated were of the same 
general nature, but somewhat less drill- 
able than the turbodrilled section above. 
The elapsed time penetration rate for 
the rotary was 0.64 feet per minute and 
0.82 feet per minute while on the bottom 
drilling. 

A complete comparison of rotary and 
turbine drilling rates could not be made 
under the conditions of the first run. 


Table of Observed Bottom Hole Positions 























| 
| DEFLECTION LATITUDE DEPARTURE | COORDINATES 
| Hori- | 
Drift True | zontal | Vertical | 
DEPTH | Angle | Bearing | Footage | Footage| N S E Ww N S E Ww 
> Ree | raul 
200....| 14 | S25E | .87 79 37 79 37 
300... 4% |830E | 44 38 22 | 117 | 59 
400... % |S25E | .22 20 09 is? |) eee | 
500... %|S865E | .44 18 40 1.55 | 1.08 
600. 4% | $-70E 44 | CTS ee 1.70 | 1.49 
700....| % | 8-40E 4 | | mi ss | 203 | 1.77 | 
800... iY, §-55E |  .44 | .25 | .36 | 2.28 2.13 | 
900... % |S65E | .22 | | 09 20 2.37 2.33 
1000... ee pee eee | 2.37 2.37 
1100... . | ; PPE BS Ps 237 | 237 
1900...:| ig | S80 | 4a | col] ll | a8 | a2 | 2.75 | 2.59 
ee....1 % | 845k | 44.).. co | 3.06 | 290 | 
14%....| % 97 05 | ae We; | 3.01 | 3.77 | 
| i | 


| N-87E | tae 
| | 











Bottom of hole lies 4.8’ §., 38° E. of bottom of 16” surface casing. 








Analysis of drilling records for other 
wells in the area, examination of cut- 
tings from this well, and opinion of 
toolpushers and drillers familiar with 
rotary performance in southern Arkan- 
sas indicate that the turbodrill penetra- 
tion rate on its maiden run, at one-fifth 
of full power and operated by drillers 
with no previous experience in the tur- 
bine drilling technique was 50 to 75 per- 
cent higher than the normal rotary rate. 
As mentioned above, drift was only one- 
sixth of a degree from top to bottom, 
the hole was full-gauge and of uniform 
diameter practically throughout, and was 
drilled without vibration on the derrick 
floor. Stress and wear on the drill pipe, 
swivel and rotary were greatly reduced, 
and standard rotary surface and sub- 
surface equipment was used with noth- 
ing additional except the turbodrill it- 
self. 

With a 9%-inch turbodrill operated by 
an experienced driller, 65¢-inch (5.965- 
inch ID) drill pipe and 12%-inch tri- 
cone rock bit, two 18x634x20-inch mud 
pumps delivering 800 gpm of fluid, 
10,000 pound bit load, rotary table speed 
of 10-15 rpm, drill pipe connection time 
of five minutes per joint, and down time 
allowance of 10 percent of total time, it 
is calculated that the first 1000 feet of 
hole, from the bottom of the conductor 
pipe through formations of similar drill- 
ability to those penetrated on the first 
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Charted bottom hole positions. 
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Diagrammatic sketch and method of mounting turbodrill. 
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AMERICAN IRON VALVES & SEATS 


HEAT TREATED 


in our new 
controlled atmosphere 
furnace! 


There’s a big difference in the performance of every 


product that receives this advanced method of heat 

treating! That’s why every American Iron Valve & Seat 

is heat treated in our new controlled atmosphere fur- 

nace. First comes the quenching furnace (shown be- 

low) ... next, the oil quenching unit (right of furnace) 

... third, the draw heat furnace (at rear right). Here’s a heat 

treating process that spells q-u-a-l-i-t-y, every step of the way! 

And it’s another example of how—from start to finish—our 

mud valves and seats are not only designed right, but made right, 


es: for long-lasting, outstanding performance! 


| AMERICAN IRON & MACHINE WORKS CO. 
time OKLAHOMA CITY, OKLAHOMA—BOX 1177—PHONE L. D. 518—DISTRICT OFFICE, HOUSTON, TEXAS 


1€, it 
al EXPORT OFFICE: 11 WEST 42ND STREET, NEW YORK CITY, N. Y. 
or 


ictor 
drill- 
first 
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| applied to every American Iron Valve & Seat 















run, would be made in five hours total 
elapsed time. 

Typical drilling schedules with the 
9%-inch turbodrill are included with 
this paper, along with geolograph, cali- 
per and photoclinometer logs for the 
first run, to give an indication of the 
proper operating setup and to illustrate 
operating results. 

On the second turbine drilling opera- 
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tion, in the Bradley area of southern 
Arkansas, it was decided to use the tur- 
bodrill for the 20-inch surface hole, and 
a 20-inch rock bit was made up on the 
drive shaft of the tool. The section from 
the surface down to 300 feet consisted 
entirely of gravel and pebbles. It was 
found impossible to prevent large solids 
from washing into the tool through the 


bit when drill pipe connections were 


sesSsses 


esses 5 


BESSSsssssse Sess seesesseseSessesess 


a 
- 








fluid 


was obvious 


made, and_ the courses became 
blocked. The 


valve to prevent reverse fluid flow while 


need for a 
making connections, or a screen to ex- 
clude solids large enough to block the 
fluid courses. Consequently, it was de- 
cided to return the tool to the shop for 
cOmplete disassembly and inspection so 
that the exact nature of the gravel prob- 
lem could be determined, and the work- 
ing parts be examined for wear after 


the two field runs. 


The shop inspection revealed no need 
for design changes in the tool itself to 
make it serviceable, long-lived and fully 
adaptable to use with conventional drill- 
ing equipment. The need was revealed 
for attachments on the tool to provide 
positive protection against large solids 
entering and blocking the fluid courses, 
These attachments have been developed 
and all turbodrills are equipped with 
these protective devices when delivered 
to operators. 

The original turbodrill without modi- 
fications is being returned to its owner, 
the Spartan Drilling Company of Dallas, 
Texas, and will shortly be put into sery- 
ice on another commercial drilling op- 
eration. 

3ased on experience to date, the indi- 
cated advantages of the turbine method 
are as follows: 

1. Faster hole. The availability of 
higher bottom-hole power means faster 
hole. Even with a larger bit than is cus- 
tomary with the rotary this advantage 
is pronounced. For example, at 10,000 
feet with rotary using 44-inch drill 
pipe, 834-inch bit and 125 rpm rotary 
table speed, and assuming that the hole 
is perfectly straight, the maximum 
power which can be applied to the bit 
is 40 hp, or 0.525 hp per square inch of 
hole area. With the 934-inch turbodrill, 
65-inch OD drill pipe, 12%4-inch bit, 
and 800 gpm of mud, maximum effective 
power on the formation is calculated to 
be 260 hp, or 1.73 hp per square inch of 
hole Sottom-hole power can be 
kept fluid 
power losses in the hole compensated 
taking constantly increasing 


area. 
constant throughout, with 
for by 
power from the pumps as the hole goes 
down. In _ this reference 


should be made to the table of drilling 


connection 


schedules. 

2. Straighter hole. In turbine drilling, 
bit speed is higher, bit load is lighter, 
and the string neutral point is normally 
very close to the bit. For example, the 
neutral point, with five 30-foot, 8-inch 
OD drill collars in the string above the 
turbodrill, is approximately 30 feet above 
bottom with a bit load of 7500 pounds, 
80 feet with 15,000 pounds, and 180 feet 
with 30,000 pounds. This combination of 
factors results in straighter hole and 
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HR-400_110 hp (max.), at 1800 3 gies THROUGH HIGH SPEED DIESELS 
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© NVH-12—400 hp (max.), at 2100 


rpm. 5” bore, 6” stroke. 





NVHS-12— 550 hp (max.), at 2100 
rpm. 5Y%” bore, 6” stroke. Super- 
charged. 


With the addition of 5 new engines, there’s now a Cummins 
Diesel for any power job in the 50 (minimum) to 550 (maximum) 
NHRS-6 300 hp hp range. Sixty-six individual models are available . .. with optional 
equipment to fit your specific operating requirements. Compounded 


units increase the Cummins range to 1440 hp. 


The all-around economy of Cummins Diesels increases your 


NVH-12 Ap i! profits on any automotive, marine or industrial job. Standardizing 


on Cummins Power gives you these additional advantages: engines, 
units and assemblies are interchangeable... service problems are 
simplified .. . replacement parts inventories are reduced .. . down- 


NVHS-12 900 hp time is held to a minimum. 


CUMMINS ENGINE GRP wey, InC., ° COLUMBUS, INDIANA 





July 1, 1949 » WORLD OIL Drilling Section » 93 











less tendency to drift in tilting beds. true hole with fewer washouts, which is joints is greatly reduced, since the pipe 
3. Full-gauge, uniform diameter hole. a recognized advantage in running and _ is rotated at only 10-15 rpm, and jn 

The absence of drill pipe whipping in cementing casing. many types of formation need not be 

the hole, plus the straight-hole charac- 4. Less wear on drill pipe. Wear on turned at all. 

teristic mentioned above, produces a_ the outside of the drill pipe and _ tool 5. Fewer fishing jobs. Most of the 
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First reading, 1423. Last reading, 167. Footage measured, 1256. Casing shoe log, 167. Maximum depth reached, 1423. Bottom driller, 1424. Depth 
datum, one foot above rotary. Mud nature, Quebracho-caustic soda. Mud density, 10, Mud viscosity, 51. Mud resistivity, 1.7 at 88° F, Maximum tem- | 
perature, 90° F. Bit size, 1334 inches. Spacings: AM, 16 inches; AM’, 63 inches; OA, 24 feet. Rig time, 41% hours. 
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1350 EXCHANGE BLVD. 
: OKLAHOMA CITY Here Cummins Diesel Experts 
tii are Available 24 Hours a Day 


Experience gained in 15 years of rebuilding and servicing 
Cummins Diesel Engines has been used in the design and 
equipping of this new repair branch. Every time and labor 
saving device has been installed. The modern repair shop was 
designed to “get the mechanic out of the grease and grime” 
..to provide every facility for precision work. Unit rebuild- 
ing here with precision tools and by exacting methods length- 
ens periods between overhaul, reduces emergency failures, 
<= reduces parts replacement costs, and eliminates waste labor 














tr by efficient shop arrangement and work methods. The branch 
maintains complete stocks of parts...and specially equipped 
Cummins service trucks operate on round-the-clock call. Open- 
ing of this new repair branch is part of the Cummins Sales & 
—_—— Service, Inc., policy to provide top-flight service for Cummins 
Diesel users. So Standardize on Cummins Dependable Diesels. 
-— EXCLUSIVE 
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is ; VIEWS INSIDE THIS BRIGHT, NEW owice ne. 
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hole except at very low speeds. Twist- hangs up before the yield point of the 


causes of drill pipe failure are eliminated 
steel in the bit is reached. The danger 


in turbine drilling. The drilling shaft is offs and backoffs are eliminated, and 
not subjected to severe shock loads, drill collars will not be left in the hole. 
flexing or other fatigue stresses which Fishing jobs for cones and other bit 
are always present in rotary drilling, parts should be much less frequent, be- 
cause the turbine will stall when the bit ing jobs and lost holes, is certainly 


of bit failure is always present in high- 
speed rotary drilling. Furthermore, key 
seating, another frequent cause of fish- 


and does not rub on the’ sides of the 
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First roading, 1063. Last reading, 167. Footage measured, 896. Maximum depth reached, 1063. Bottom driller, 1423 
rotary. Bit size, 1334 inches. Casing size, 16 inches outside diameter. 
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The new little yellow Rex Pump is the ideal 
unit for all-round utility service. Because of 
the press-formed body, it is light in weight 
and easy to handle. 


This new Rex Pump is amazingly durable. 
It’s built to take a lot of punishment, to give 
you years of dependable, trouble-free pump- 
ing performance. If damages should occur, 
body can be easily repaired by welding. 





OIL FIELD PUMPS 


} 
3 
§ 





The smooth surfaces of the press-formed 
pump body speed the flow of water through 
the pump. It’s the fastest self- priming, 
most efficient pump in the field today. 


There’s no limit to the useful tasks this 
pump can do. Check with your Rex Field 
Engineer, your local supply store, or write 
direct to Chain Belt Company, 1639 West 
Bruce Street, Milwaukee 4, Wis. 


CHAIN BELT COMPANY of MILWAUKEE 
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much less likely in turbine drilling, be- 
cause the hole is straighter and the pipe 
turns very slowly or not at all. In tur- 
bine drilling the most likely cause of a 
fishing job is caving, heaving or running 
of a formation, but with a straighter 
hole, drill pipe in tension throughout, 
and very low rotating speed of the pipe 
this danger should be greatly reduced. 
However, no matter how slight this 
danger may be, the bit used on the tur- 
bodrill must always be large enough to 
permit washing over the tool if the pipe 
becomes stuck. The absence of drill pipe 
whipping in the hole should also mean 
a reduction of the danger of casing col- 
lapse and the fishing jobs which can 
result. The turbine method not 
create anv new drilling hazards, and it 


does 


eliminates or greatly reduces most of 
the existing ones. 

6. Less wear on the rig. Wear on the 
swivel and rotary is very substantially 
reduced and there is little vibration on 
the derrick floor, which should mean a 
reduction in rig wear generally. 

7. Cleaner hole. Liftability of the cut- 
tings in the annulus is improved. The 
cuttings are smaller because of the 
higher bit speed, the character of the 
mud can be exactly the same, and fluid 
volume is as large or larger. 


8. Interchangeability. Turbine drill- 
ing is fully interchangeable with rotary 
drilling. 

9. Little special training required. 
Drillers do, not need extensive training 
in turbine drilling. Experience shows 
that good rotary men learn to handle 
the turbodrill very quickly. 


10. Possible fuel savings. It is clearly 
indicated that the coefficient of useful 
work is higher in turbine drilling, but 
no saving in fuel consumption can be 
definitely established at this time. The 
only true comparison between the two 
methods must be based on British ther- 
mal units required per foot of hole 
drilled through identical formations, and 








CRITCHELL PARSONS was 
born in Glencoe, IIl., worked in 
oil fields and as a civil engineer in 
New Mexico and won a degree in 
economics and 
Rhodes scholarship at the Univer- 
sity of New Mexico. He took a de- 
gree in economics from Oxford 
University in 1935, studied in the 
field of international petroleum 
trade for a year at the Oxford In- 
stitute of Statistics, and then was 
associated with Socony-Vacuum 
Oil Company in the Middle East 
from 1936 through 1940 and with 
Socony in New York in 1941. He 
was assistant chief of the Petrole- 
um division, Foreign Economic 
Administration in Washington for 
four years. Since 1946 he has been 
president and general manager of 
Engineering Development Com- 
pany, Dallas. 
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sufficient data for such a comparison 
are not available. 

The indicated limitations of the tur- 
bine method are as follows: 

1. Wire line core recovery is impossi- 
ble with the tool in the string, and the 
lowest turbodrill speed, 175 rpm, is 


Typical Drilling Schedules with 93/,-Inch OD 90-Stage Turbodrill 
































Drill Pipe Floor Gauge | Power Offtake |Effective Power 

Grade and ID | Steam Slush | Fluid Volume Pressure from Pumps on Bit 
DEPTH, FEET Inches Pumps* gpm psi HHP HP 
Surface. . x: 1—18x734x20 600 800 280 135 
Sree C 4.859 1—18x734x20 600 1000 350 135 
10000. . . D 4.859 2—18x64 x20 600 1650 | 575 135 
5000....... C 5.965 1—18x734x20 | 600 975 340 135 
10000. . D 5.965 2—18x634x20 | 600 1150 400 135 
RS Sa Seer ee E 5.965 2—18x634x20 600 1250 435 135 
i A ee E 5.965 2—18x634x20 | 600 1325 460 135 
RINE de ik 'pg- sv boe 2—18x6%4x20 | 800 1000 465 260 
ee C 5.965 2—18x634x20 800 1425 665 260 
MMM G5 os Save ns D 5.965 | 2—18x6%4x20 | 800 1575 735 260 
SEs sc cscdipses- ss E 5.965 2—18x6%4 x20 750 1535 675 230 
J ha See E 5.965 2—18c64%4x20 750 1650 725 230 

Note 


“ Minimum bit size: 124 inches. 


Bit speed range: 175-500 rpm. 
Mud weight range: 8.35-13.0 pounds per gallon. 
Boiler steam: 325 psi. 
Pumps in parallel where two required. 
. Volumetric efficiency of puinps: 80 percent. 
* Or power pumps of equivalent capacity. 
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loads on bit: 26,000 pounds at 600 gpm.; 44,000 pounds at 750 gpm.; 50,000 pounds at 800 gpm. 


probably too high for conventional cor- 
ing. The diamond core bit could pos- 
sibly be used on the turbodrill, but fluid 
by-pass above the core head would be 
necessary because the minimum fluid 
volume for operation of the turbodrill 
far exceeds the maximum for the dia- 
mond bit. 

2. If drilling conditions require the 


use of very heavy and viscous mud, the 


turbodrill cannot be used while the 
special condition exists. 
3. In turbine drilling the bit speed 


range is 175-500 rpm and it is possible 
when using conventional hard rock bits 
that certain formations will be less drill- 
able with the turbodrill than with rotary 
at bit The final 
answer to this question can only be se- s 
cured through extensive experience in 
hard rock drilling 3 

4. Wear on the slush pumps will be 
greater, since the pumps must do more 
work in turbine drilling. For this reason 
it is particularly desirable that the sand 
be held as low as 


speeds of 50-75 rpm. 





content of the mud 
practicable. Good practice is to keep the 
amount of sand below 3 percent by vol- 
ume, and as low as one percent if prac- 
ticable. Since sand is detrimental to the 
mud cake, interferes with the running of 
and damages the pump, drill 
stem and bits, the use of desanding 
equipment will result in general operat- 
ing economies, and will improve the tur- 
bine drilling operation. 

In view of the ready interchangeability 
of turbine and rotary drilling, the limita- 
tions discussed under 1, 2 and 3 above 
do not appear to be very serious. 


casing 








Drilling cost is a matter of supreme 
importance to the U. S. oil industry. 
U. S. average daily production per well 
is the lowest among all major oil pro- | 
ducing countries, standing at 11 barrels 
against 5000 for the Middle East and 150 
for South America. All drilling costs 
have greatly increased in recent years, 
and with the need for more and deeper 
wells the well cost problem is becoming 
constantly more acute. The old flush 
production days are a thing of the past. 
Production is costly to find, develop and 
maintain. Reserves and production can 
be sustained only by constantly intensi- 
fied efforts in drilling, and these efforts 
must produce an economic return. 

Any improvement in the oil well drill- 
ing technique which reduces well cost 
will eventually increase reserves and 
production by increasing ultimate re- 
covery from existing fields, by making 
present sub-marginal production profit- 
able to develop, and by rendering ex- 
ploration for new fields less costly. 

Turbine drilling, either as a generale! 
substitute for or complement to rotary | 
drilling, gives promise of making an im- | 
portant contribution to improved drilling 
efficiency and economy. 
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It’s smart... It’s smart to drill... 











It’s smart to drill with... 
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*DRISCOSE is a trade-mark for Sodium Carboxymethylcellulose 


WORLD OIL 


DRISCOSE BASE MUD IS 
THE DRILLERS’ CHOICE! 


Driscose is an excellent additive for controlling water loss where you must 
contend with anhydrite, gypsum, salt, or cement contamination. It is highly 
recommended for use in either “red” or “lime” muds where this type system is 
used to control gels and viscosity. Driscose a a thin, tough filter cake, 
does not ferment . . . possesses high heat stability, is readily soluble in hot or 
cold water. With Driscose, substantial savings in total mud costs are often 
realized. 


For complete information on the use of Driscose in a wide variety of applica- 
tions, write for our Bulletin D-1. 


Driscose is shipped in 50-pound waterproof 6-ply paper bags. Order through 
your nearest drilling mud dealer. 


Bartlesville, Oklahoma. 








It’s smart to drill with DRISCOSE! 

















Jackknife 





perations 


By ELTON STERRETT 


Engineering Editor 


ek vane in the Waskom area of 
East Texas, where gas distillate produc- 
tion is found at depths below 6500 feet, 
a 128-foot jackknife rig operated by the 
Farl Callaway Drilling Company has 
already bettered former records to the 
productive zone over derrick-type rigs 
and has greatly reduced time between 
locations through ingenious methods 
worked out for shifting the mast intact 
where no major highways or bridge 
structures impose width or height re- 
strictions on the load. 

Much of the time saved in moving is 
due to careful streamlining and unitizing 
of equipment, each piece of which is de- 
signed for serving effectively in two or 
more roles while on the or on 
location. 

Slush pump setup, for example, is re- 
duced to a minimum and all pipe con- 
nections are standardized through the 
application of a special platform skid 
which is placed between the main pump 
and the standby unit and there serves 
as spacer to maintain the two units so 
that the connection distances 
spherical unions is 
Since the main pump is aligned with 


the base of the derrick sub-structure, 


move 


between 


always the same. 


so as to allow proper adjustment of the 
V-belt drive between derrick floor power 
source and the main sheave, use of this 
spacer insures that all mud lines remain 
in alignment also. The spacer skid, 
fioored throughout with heavy plate to 
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The Earl Callaway rig set up for drilling on side-hill location, with 
unitized mud and shale shaker systems connected for a right-hand 
setup. The rig handles standard 41-inch drill pipe in thribbles, with 


form a smooth surface, serves as walk- 
way for servicing the pumps and for 
setting up or taking down the connec- 
tions between mud pump discharges and 
the manifold. 

To accommodate the fixed sections of 
mud discharge lines between the spher- 
ical unions, it is necessary only to shift 
the skid laterally between the two pump 
foundations until the desired center dis- 
tances are obtained. Any variations be- 
tween the levels which support the con- 
nection platform and either of the mud 
pumps is absorbed by the spherical con- 
nectors and it is not necessary to pro- 
vide through supports in an effort to 
maintain the entire mud pumping setup 
on one plane. This feature is especially 
desirable when the location is in swampy 
ground, where settlement gradually 
takes place as vibration tends to com- 
pact the 
units; as well as on side-hill locations 


spongy support beneath thie 
where heavy rains may cause washing 
and thus change the conformation of 
the shelf originally excavated to support 
the equipment. 

Four 4-inch pipe posts, bull-plug ended 
on top for smoothness and safety, are 
welded to the skid plate, and serve as 
supports when on the move, all mud 
piping being dismantled at the unions 
and this skid in the order in 


which they are taken down. 


laid on 


The horizontal run of the tie-in mani- 
fold is clamped to the end of the spacer 


1%-inch line. 
skid by two U-bolt fastenings, and re- 
mains in place at all times. The two 
control valves are also left in place on 
the upright members of the manifold, 
being protected by the overhang of the 
skid from damage while on the move. 
The hand wheels, which might sustain 


injury, are removed, leaving only the 





bare stem or spindle. 

Location of the sweep ell and the tee 
into which the mud discharge lines are 
connected outside the area spanned by 
skid, 


lines are relieved of any possible side 


the support posts on the these 


thrust when material is being  trans- 


ported between locations. If desired, 
loosening of the U-clamps will permit 
the tie-in section to be rotated through 


90 degrees and laid flat alongside the 


SPECIAL ATTENTION to details and | 
designing equipment for dual use en- 
able one contractor to speed up 
drilling operations and also to make 
the move between locations in a 
minimum of time. Flexibility, built 
into all mud lines, for example, pro- 
longs valve life and simplifies setting 
up. Design features permit right- or 
left-hand hookup of system, accord- 
ing to location of pits to utilize ter- 
rain features. 





WORLD OIL « July 1, 1949 | 


I-| 


th 


ge 
pr 
We 
to: 
wl 


ra 
ne 
en 
tie 
an 
tic 
an 
th 


an 
an 








Poh 


Bayi “age 
i 


saitibow , 


he with 
t-hand 
;, with 


id re- 

two 
ce on 
iifold, 
f the 
move, 
istain 


y the 


le tee 
'S are 
sd by 
these 

side 
rans- 
sired, 
ermit 
‘ough 
e the 


1949 








LEFT: General arrangement of mud system, with main pump abutting substructure and second pump across the unique spacing skid which carries 


piping and provides working platform. 


RIGHT: Method of attaching tie-in section of mud discharge line to special skid, showing location of block gates and spherical unions, w:th storage 


I-beam members which form the sides 
of the skid. When rigging up, the U-bolts 
are not pulled down tight until after the 
mud lines have been connected, allow- 
ing the alignment to adjust itseif with- 
out imposing tensile or compressive 
loads on the connections. 

From the manifold, the mud line ex- 
tends through one length of pipe toward 
short length of 


the derrick, where a 


standard rotary hose is inserted, to ab- 
sorb vibration and differences in align- 


skid 
short 


ment or elevation between pump 


and This 


length of mud line is connected to the 


derrick substructure. 
manifold through a spherical-type union. 
The rubber hose is made up with ample 
slack between the two pipe ends so as 
to allow the hose to shorten as neces- 
sary filled and under mud-line 
pressures. If sufficient slack is not in- 
corporated in this setup, the hose will 
pull loose from one end or rupture un- 
der the lateral or stresses im- 
posed on it. 


when 


axial 


Power Plant Skid 

The usual power plant skid, mounting 
generating plant for rig lights, com- 
pressor, and centrifugal or positive-type 
water pump, is equipped with a genera- 
tor to provide current for any welding 
which may be required around the rig. 
Added to the usual equipment is a sepa- 
rate 110-volt lighting unit, direct con- 
nected to an individual drive gasoline 
engine. This auxiliary lighting unit is 
tied into the usual rig lighting circuits, 
and can be used to handle the illumina- 
tion load if the larger unit is down for 
any reason. The air storage tank is 
mounted at the back of the skid, out of 
the way when servicing any of the units, 
and set up so as to permit drainage of 
any water entrained during compression. 

The fuel line for the power plan skid 
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rack posts appearing to the left of the mud lines. 


is equipped with a valve at each end of 
the 
end of the hose permits close control of 


the hose. The use of valve at the 
fuel into the tanks on the skid, while the 
valve in the end of the pipe beyond the 
point of hose attachment permits pres- 
sure to be cut off at that point, and the 
hose relieved of fuel pressure or drained 
between the relatively infrequent times 
of use. 

Flexibility of all piping connections, so 
as to absorb shifts in relative positions 
of units due to settlement, vibration or 
is even carried to the mud 
line from the casing to the 
Two sleeve-type couplings 
are used to break the line into three 
relatively independent sections, and thus 
protect the valve on the mud line and 
the tie-in to the shaker unit. Use of the 
couplings allows for considerable varia- 
tion in center-line distances between rig 
and shaker without requiring welding 


or pipe cutting to establish the line. 


other causes, 
discharge 


mud screen. 





Superimposed mounting of sand line over main 

drawworks drum centers control for the driller 

and economizes on floor space, at the same time 

reducing the number of units to be handled 
between locations. 


The drawworks, rated for 500-horse- 
power input, is driven by two dual diesel 
units, and carries 1%-inch line on the 
main drum and the standard sand line 
on a second drum, superimposed over 
the first and controlled from the driller’s 
position. 

Drill pipe is handled in thribbles, and 
stacked outside the frame of the mast. 
Standard 44-inch drill pipe, stored on 
a rack in extension with the open side 
of the derrick, is handled with the cat- 
line and fed te the drilling string 
through a mouse-hole directly in front 
of the rotary table. Discarded drill pipe, 
cut into proper lengths and welded ten 
abreast to form a skid, 
pipe derrick The 
skid closed steel 
plates set at an angle of approximately 
45 degrees to the run of the pipe. The 
plates are each set up with one-half-inch 
holes drilled across the toe section, but 
normally only the edge overlapping the 
derrick floor is nailed down, allowing 
the end on the walkway to adjust itself 
to slight variations in level without tend- 
ing to work the fastenings loose or to 
pull them out if the shift becomes suffi- 
ciently pronounced. 


serves to join 


walkway and floor. 


pipe ends are with 


Meeting Terrain Demands 

The rig is so designed and fabricated 
that the only continuous level area re- 
quired is the surface actually covered 
by the derrick sub-structure. Smaller 
level areas are then set up on most 
convenient heights to accommodate the 
mud pumps, fuel tank and other auxil- 
iary skids. 

The mud pumps, mud line to stand- 
pipe and other units set at ground level 
outside the derrick proper are arranged 
so that the tie-in may be either right- 
or left-handed, as terrain conditions may 
dictate. 

The setup illustrated has the mud 
pits located at the right of the rig, or 


Drilling Section » 10] 





Flexibility is introduced into the mud flow line by use of sleeve-type couplings, which eliminate close 
measuring for setup, and also absorb variations in levels between substructure and shaker. 


on the driller’s side, but the pits may be 
placed on the opposite side of the mud 
pumps simply by reversing the setting 
of the suction nipples in the two pumps. 
Delivery of pressured mud is always as 
shown, with the mudline passing along 
the base of the sub-structure to the 
standpipe at the side of the derrick 
framework. Manual operation of the 
blowout preventers is dependent on the 
facing of the mud return line, and is 
aligned with that line as being on the 
side of the sub-structure having the 
greater vertical clearance. 

Change rooms, dog house for the mud 
engineer or geologist, and lockers for 
storage of spare parts are built into the 
sub-structure of the unit, along each of 
the rectangular slides which form the 
two side members of the derrick sup- 
port. These rigid members are tied to- 
adjustable spacers which 
sections in proper 


gether with 
maintain the rigid 


alignment under shifting which 
might take place with slight settlement 
of the Both transverse and 
crossed diagonal braces, provided with 
turnbuckles or adjustable ends, are used 
for this purpose, the end frame toward 
the main mud pump being fabricated as 
a truss to take the thrust set up by ad- 
justing the centerline of main sheave 
with that of the drive on the derrick 
floor above. The V-belt drive for the 
pump is housed cver with top and bot- 
tom plate shields, and with open mesh 
sides for ventilation and visual inspec- 
tion of the belts. When properly ad- 
justed and aligned, a set of belts may 
be counted on for a year or more of 
satisfactory service. Replacements are 
made by set only, using matched belts. 

The derrick has been transported be- 
tween field locations without disman- 
tling. Crown block is sent down, and 
then the derrick laid flat, the base being 
cradled in a special, fifth-wheel type of 


any 


terrain. 


The tie-in unit between pipe ramp and derrick 
floor is made up from sections of discarded drill 
pipe, provided with heavy toe plates to distribute 
load and provide tie to derrick floor and ramp. 


support on a special truck bed, and the 
upper end carried on a yoke superposed 
on the side-boom structure of a crawler- 
type tractor. This support also provides 
full pivoting action, so that the truck 
may be driven over a winding lease 
road, or around a full 90-degree corner, 
and the mast carried in position to 
avoid trees, fences, and other obstacles 
by expert handling of the tractor car- 
rying the tip of the unit. Where condi- 
tions permit, the tractor can make a 
wide sweep to either side so as to keep 
the load in alignment. At the new loca- 
tion, the base is winched from the truck 
and the tip carried on the tractor until 
it reaches a point directly in line with 
the arc through which it must be lifted 
as the derrick is erected. 


LEFT: The unitized auxiliary skid, showing second and individually driven lighting unit mounted above the main drive unit. This provides current 
in case the main engine or generator is down, and insures light at all times. 


RIGHT: Day tour on the rig, with, left to right, F, A. Coyle, toolpusher; Chuck Hardcastle, derrickman; M. E. Evans, driller; Bill Mazingo, helper; 


102 « Drilling Section 


Matt DeMoss, helper. 
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> tools are used almost exclu- 
sively in the Appalachian area for drill- 
ing oil and gas wells. As the name im- 
plies, the cable is a very important 
element and in many respects is the 
limiting factor in the application of this 
method. Selection of the proper cable or 
wire line for the job is therefore of first 
importance. 

Different types of drilling equipment 
impose somewhat different wire line re- 
quirements. For example, more severe 
conditions are experienced on the spudder 
than on the drilling machine or standard 
rig from the standpoint of the sheaves 
and drums. All wire rope manufacturers 
will doubtless agree that a reverse bend 
over sheaves requires larger sheaves than 
a bend in just one direction. The drilling 
machine and standard rig do not work 
the line over sheaves or drums while 
drilling, but only while pulling out or 
running in, if we except the first few 
hundred feet that are spudded. The 
spudders usually operate over three 
sheaves and one drum at all times and 
two of the bends are reverse bends. It is 
obvious, therefore, that the line construc- 
tion on a spudder can be very important 
and the construction should be such that 
can best withstand bending stresses. 


Some manufacturers recognize that the 
minimum drum and sheave diameter 
varies with the construction for a given 
size of line and equal number of wires— 
other manufacturers do not. The Eastern 
District sAPI Subcommittee on Wire 
Rope has requested the American Petro- 
leum Institute to establish critical and 
minimum sheave and drum diameters for 
each construction commonly used in the 
oil fields. This problem is before the 
Manufacturers’ Subcommittee and a rec- 
ommendation may be made by them at 
the next annual meeting. It is much 
needed information. 

There are at least two manufacturers 
that publish minimum diameters for 
various constructions as shown in 
Table 1. 


The manufacturers are not in agree- 
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THE USE of tailor-made tapered drill- 
ing lines for penetrating below 
depths where the factor of safety is 
unduly diminished and proper pre- 
cautions as to sheave diameter and 
_ reverse bends is discussed by its 
author. These factors are shown to 
permit safe operation at depths hith- 
erto considered below cable tool lim- 
its, The paper, presented before the 
Spring meeting, API Division of Pro- 
duction, is here substantially in full. 











ment, but it is obvious that there is a 
material difference in flexibility between 
various constructions of the same size 
wire line with the same number of wires. 

Few standard rigs have bull wheel 
drums as large as 18 inches (the mini- 
mum for %-inch line)—none with 21 or 
30-inch bull wheel drums. Some spudders 
have bull wheel drums as small as 13% 
inches with sheaves, where reverse bends 
are made, as small as 25 inches. From 
the standpoint of bending stresses it 
would appear then that the most flexible 
construction is the most desirable on all 
drilling equipment, and certainly quite 
important on spudders. This would be 
the 6x25 Filler wire construction, for- 
merly designated 6x 19 Filler wire con- 
struction. 

Flexibility is not necessarily the only 
consideration. Resistance to wire break- 








By R. B. ANDERSON 


Columbian Carbon Company 














age on the bull wheel, resistance to 
TABLE 1 
Minimum Sheave and Drum 
Diameter 
A.P.1. 
Mfr. A. | Mfr. B | Specifica- 
Inches | Inches tions 
Inches 
34-inch—6x19 Seale........| 2514 221% 22% 
%-inch—6x21 Filler (6x16) 221% 19% 
34-inch—6x19 Warrington. . 22% 18 22% 
%4-inch—6x25 Filler Wire. . 19% 18 22% 
Y%-inch—6x19 Seale... .. ..| 290% 26 26 
1%-inch—6x2!1 Filler (6x16)..| 26% 22% 26 
%-inch—6x19 Warrington. . 26% 21 26 
1%-inch—6x25 Filler Wire. 225% 21 26 











abrasion in the hole are additional ele- 
ments that must be considered and given 
their proper weight. The final decision 
must be a compromise. Larger outside 
wires on a line no doubt best resist indi- 
vidual wire breakage on the bull wheel 
drum. That is doubtless the reason the 
Seale construction is popular on rotary 
drilling outfits. On cable tools, spooling 
can be controlled and it must be remem- 
bered that one broken large wire on a 
Seale construction line is much more 
serious than one broken wire on a Filler 
wire construction line because a high 
percentage of the total strength of the 
Seale construction is in the large outer 
wires. As to abrasion, all constructions of 
wire lines commonly used for drilling 
have the same amount of steel per hun- 
dred feet of line for each size. It seems 
logical to assume that abrasion from the 
hole will remove just as many pounds 
of steel from a given hundred feet of line 
of one construction as it will from an- 
other. The size of the outer wires would 


have little if anything to do with solving | 
that problem so long as equal grades of | 


steel are compared. Reasoning along 
these lines leads to the conclusion that 


coarse outer wires will not retard or re- | 
duce the rate or amount of abrasion. The | 


remaining strength in any worn line is 
largely determined by the 
steel in that line. 

Selection of the construction of a line 
must be made from the standpoint of 
ability to absorb bending, resistance to 
wire breakage on the bull wheels, and re- 
sistance to abrasion in the hole. The 
operator must evaluate the importance 
of these elements on his job and select 
that construction which in his judgment 
best serves his particular job. 


Safety Factors 
The proper safety factor for any job 
is determined by experience and judg: 
ment. In drilling we can calculate the 
weight of the tools and line but the 
inertia loads, stresses from tools sticking 
and the innumerable unexpected condi 
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tions that occur are hard to evaluate. 

As a general proposition a larger fac- 
tor of safety is required at shallow 
depths of 1000 to 2000 feet than is neces- 
sary af greater depths. The reason for 
the higher safety factor requirement at 
shallow depths is if tools stick on the 
down stroke there is very little elasticity 
in the short length of line and greater 
strength is required to prevent breakage 
on the up stroke. Just what the proper 
safety factor is depends to a great degree 
on the care of the driller. If care is used 
to set the drilling clamps or brake on a 
spudder just tight enough to hold the 
tools the line will feed if the tools stick 
and a factor of safety of 7 or 8 would 
probably be sufficient. If such care is 
not taken the highest factor of safety ob- 
tainable is none too high. 

Experience seems to indicate that a 
factor of safety of six is about the mini- 
mum for greater depths if wire line trou- 
ble is to be avoided, and where possible 
a factor of seven is a better figure to 
work to. Sand lines are used on less 
severe service than drilling lines and a 
factor of five to six may be sufficient. 


Tapered Drilling Lines 

Drilling depths in excess of 6000 feet 
have been handicapped in the past by 
excessive wire line failure. Wire line cost 
is one of the largest items of expense in 
drilling deep holes. Improved plow steel 
lines have helped but have not fully 
solved the problem. Upon reference to 
Figure 1 the reason is evident. It will be 
noted that tools weighing 3000 
pounds, a factor of safety of 7 is reached 
for a %-inch line at 4280 feet, for 74-inch 
at 5000 feet, for l-inch at 5700 feet, for 
1%-inch at 6000 feet. The safety factor is 
calculated from the dead load weight of 


with 


the line and tools at varying depths and 
does not take into account inertia loads, 
etc. We know we do not have too much 
wire line trouble above 6000 feet so we 
can infer that so long as we operate our 
lines with a safety factor somewhere be- 
tween 6 and 7 we can expect to have 
little trouble. The chart brings out clearly 
that after 6000 feet is passed, it makes 
little difference what diameter line we 
use—trouble and costs will accelerate. 
Faced with this situation, the solution is 
to eliminate all unnecessary weight. 

Tapered lines are not new. The first 
oues were made many years ago by 
splicing a smaller diameter line to a 
larger diameter line. They were not satis- 
factory. Later, tapering was accomplished 
at the mill by brazing or welding smaller 
Wires to larger wires when the line was 
fabricated. Early tapering was done over 
lengths of 50 to 150 feet. The taper was 
quite evident and rapidly wore at these 
points. Tapered lines made in this man- 
ner were little better than the spliced 
tapers. 

Today, the lines are tapered over al- 
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Factor of Sarety 


BREAKING STRENGTH 


most their full length. Referring to Fig- 
ure 1 line designated (A) is fabricated 
with 2900 feet of uniform %-inch line. At 
that point the taper starts and gradually 
increases in diameter, at a uniform rate, 
until at the end of 11,400 feet it has 
reached a diameter of 1%-inch. Line 
designated (B) is fabricated with 5500 
feet of uniform %-inch line. At that 
point tapering starts and is continued at 
a uniform rate until it reaches a diameter 
of 1% inches at 13,000 feet. These two 
designs will permit a driller to use 3000 
pounds of drilling tools with line (A) to 
a maximum depth of 11,400 feet and 
never work his line below a factor of 
safety of 7. Design (B) can be used with 
3000 pounds of drilling tools to a depth 
of 13,000 feet and not drop below a fac- 
tor of safety of 6. Tapers of these lengths 
wear evenly throughout and have been, 
and are now, giving the kind of perform- 
ance that formerly could only be obtained 
at shallow depths. They have solved one 
of the serious cable tool deep well drill- 
ing problems. These lines are _tailor- 
made, engineered and designed for the 
particular job required by the operator. 

Two examples will illustrate the value 
of uniformly tapered drilling lines. One 
drilling line that started with 5-inch line 
at the bottom and tapered to %-inch at 
8000 feet was put on at a depth of 5800 
feet and finished the well at 7400 feet. 
The line worked 104 days in 5000 feet of 
uncased hole. Another line was a 10,000- 
foot gradually tapered drilling line. It 
was put on at a depth of 8150 feet and 
taken off at 9900 feet because it was too 
short. It had been used 80 days in as 
much as 2800 feet of uncased hole. Such 
wire line performance at these depths is 
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unprecedented. 

In addition to the durability of tapered 
lines, other dividends accrue with their 
use: horsepower savings are material, 
spooling capacity is increased, machines 
designed for depths of 3500 feet can be, 
and have been used to drill to 7000 and 
8000 feet without materially overloading 
them. 

Smaller diameter portions of worn out 
tapered lines make excellent sand lines 
for big bailers when starting new holes. 
The upper ends of the tapered lines are 
usually not worn badly when the line be- 
comes too short for deep work. These 
portions are of ample size and length to 
start new holes. 

A spudder recommended for 3500-fbot 
drilling and equipped with a 113 hp 
engine drilled, without any modification 
whatever, a six-inch hole to 8032 feet with 
conventional drilling tools. The weight of 
the 54 to %-inch tapered drilling line 
was little more than 4000 feet of 74-inch 
line and conventional eight-inch tools. 
This tapered drilling 
lines mean to the cable tool driller. 

The Eastern District Subcommittee on 
Wire Rope has recommended to the API 
Committee on the Standardization of 
Wire Rope that a specification be adopted 
for tapered drilling and sand lines. The 
National Committee adopted such a 
specification, with modifications, and 
tapered lines can now be purchased un- 
der regular API Specifications. When 
ordering under API Specifications it is 
important for the purchaser to specify 
the length of the taper desired. If this 
is not done it may be made as short as 
75 feet on a %-inch line, and that length 
may not be sufficient for best results. 
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Unique 9 Part Fabric 


Its patented construction is entirely unlike 
any other. Scores of wires are stranded in 
9 parts, then into three parts. 


Interlaced By Machine 


On special precision machines, originated 
by Union Wire Rope engineers, three three- 
strand parts are so interlaced as to form 
a sling fabric so much stronger, with so 
much tougher wearing qualities and with 
so much more flexibility that you just have 
to see how much longer service it gives 
to believe it. 


Constructed To Prevent 
Rotating of Load 


The inequalities of hand made 
slings are eliminated. The parts 
of Tuffy Sling fabric are so 
uniquely interlaced that they 
neutralize the load torque 

which causes rotating of 

the load on straight 

pulls. 


IO 4 1A 8h |r 
ote" WARE Rope! 
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ened 


Tested Strength Is Twice 
Safe Working Load Limits 


Metal tags on Tuffy Slings give their safe 
working load. Each sling or leg of a bridal 
sling is aan to twice this safe work- 
ing loa 


95% of Fabric Strength Is 
Developed In the Eye Splices 


Here the unique gprs a of Tuffy scores 
0 


again. It permits ready forming of eye 
splices possessing 95% of the strength of 
e sling fabric. 
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- period of breaking in a new 
employe has always been a period of 
lowered efficiency and of increased haz- 
ard to a drilling crew. Rowan Drilling 
Company, Inc., effect a 
trainee program through which we break 


now has in 


in practically all of our men who are 
new to the drilling industry. 

This program was primarily designed 
to get more men back into the drilling 
industry, to combat the depletion of 
manpower suffered during the war years, 
and to train men in their duties and 
safe working practices before putting 
them to work in a regular crew. The 
program is open to any young man de- 
siring to go to work in the drilling in- 
dustry and who has had no previous 
experience on a rig. Effort has been 
made to get men with some specialized 
training. 

To get these men, we have gone or 
written to various schools, both techni- 
cal and educational, and stated that we 
had work to offer men in the oil drilling 
industry. When an applicant comes to us 
wanting to go to work under this setup, 
he goes through a screening process 
Here are some of the things he is told 
about: 

.The rate of pay on training period 
and regular rate of pay after train- 


— 


ing period. 


Do 


The type of men with whom he will 
be working are sincere, hard work- 
ing, though sometimes rough talk- 
ing. 


w 


. The safety program and type cloth- 
ing, shoes, hats and gloves we rec- 
ommend. 

.The rigs run 24 hours a day and 
that his training will be on day tour; 
but at the end of that time he may 
be placed on any tour and it may be 
at any helper’s job, according to the 
opening at that time. 

He is directly responsible to the 


> 


uw 


driller and takes his orders from 
him. 
6. The way he progresses depends on 
his individual adaptability to the 
job, and how he applies himself. 
.The job is outside work and hard 
work, and he is likely to get muddy 
and greasy at any time he is on 
the job. 
8. Living costs are very high for ac- 
commodations required. 
9. He is subject to be moved at any 
time. 


“I 


10. How the transportation problem is 


handled by the crews (alternate 
driving or pay transportation). 


| 11. The training period is considered a 


trial period from his angle as well 
as ours. 
12.Employe benefits offered by the 


4 _ 


This paper was initially presented before 


the Fourth Annual Safety Drilling Clinic of 
‘the American Association of Oilwell Drilling 
‘Contractors at Dallas. 


company and how he can take part 


in them, 

Then if the applicant still thinks he 
would like the work, considering the 
conditions, he is sent to a doctor for a 
physical examination. If he is passed by 
the doctor, he is then sent to one of our 
division offices for placement. The divi- 
sion heads then talk to him and try to 
place him on a rig on which his particu- 
lar training or background would help 
him most. He is then sent to the super- 
intendent in charge of the rig selected 
who places him on day tour to work for 
the driller on that tour. The day tour 
training. Usually 
cur most efficient and safest workers 
tour and are considered 
most capable of training the new man 


driller conducts this 
are on day 


in safe work procedures. Too, they will 
not be hampered by darkness in show- 
ing him how various pieces of equip- 
ment work. 


Training Schedule 


His period of training is 28 days as 
the sixth man in a crew, and it goes 
something like this: 

The first day or two, the trainee 
doesn’t do much actual labor. He is 
introduced to the other men on the 
crew and also informed as to their job 
titles. He is taken about the rig by the 
driller or one of the other crew mem- 
bers and told the names of various 
pieces of equipment and their functions 
in drilling a well. He is particularly 
warned of danger points in the servic- 
ing and operation of various parts of 
the equipment. He is shown the loca- 
tion of first aid, fire extinguishers, etc. 


Breaking in a 


Hew Employe 


By C. W. YANCEY 


Safety Director, Rowan Drilling Company, Inc. 
















After the introductory period, he is 
assigned to help one of the floormen 
with his regular duties. Particular care 
is taken by the driller and other crew 
members that the trainee learns the cor- 
rect and safe way of doing any job he 
does. He is then assigned to help the 
other floorman with his job and learn 
the working methods usually practiced 
by him. The derrickman then takes his 
turn for three days of teaching the 
trainee in the duties of the derrickman 
and safety precautions to take while 
working on pumps, jetting, etc. If the 
trainee so desires he may go up in the 
derrick and watch the derrickman while 
making a trip. Extra safety belts are 
available for him to use while watching. 
If he wants to try working derricks, he 
is allowed to do so with particular pre- 
cautions being taken by the driller and 
derrickman not to let him get hurt. Then 
the motorman is given his chance as 
instructor. The trainee is assigned to help 
him for about five days. This includes 
servicing the engines and what to look 
for on his rounds of inspection. The 
motorman also will teach the trainee the 
relation of his work to the other crew 
members’ work and how to help them 
and the driller. Of course, the time spent 
on each phase of the training may vary 
with the characteristics of the man and 
how quickly he catches on and adapts 
himself to the work. 

The trainee is now ready for trial 
periods of work, replacing any member 
of the crew as the driller elects and at a 
time the driller can keep a watchful eye 
on him. The driller and superintendent 
watch for his adaptability to certain jobs 
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and these opinions are passed on to the 
division heads. By the time the training 
period is over, the average trainee has a 
working knowledge of general duties of 
the crew members. 

During the period of 
trainee is encouraged to ask any ques- 
tions that pertain to the work or equip- 
ment and the answers are given without 
ridicule, If he decides he does not like 
the work or cannot make a roughneck, 
he is free to quit at any time. If he be- 
comes dissatisfied with the treatment he 
receives, he is free to go to the driller 
or superintendent with his troubles. If 
the driller or superintendent can see the 
trainee has a just cause to be dissatisfied, 
he can arrange for the trainee to be 
transferred or take action on the crew 
as the occasion demands. On the other 
hand, if the driller and superintendent do 
not think the trainee has the proper atti- 
tude or is not progressing suitably, after 
a few days trial, they will talk to the 
trainee and explain to him what his 
trouble is and reach an agreement with 
him. If the trainee thinks he can better 
his progress, he is given another trial. If, 
in another week or so, the trainee doesn’t 
show better progress, the driller will lay 
him off, giving him an explanation of 
his action. 

When the trainee completes the train- 
ing period, he is placed in a regular crew 
wherever an opening presents itself. Spe- 
cial attention is paid to the trainee’s 
adaptability to the different jobs and an 
effort is made to place him in a job he 
likes and is adapted to. If there is not an 
opening on any of our crews for that 
particular job, he is used wherever the 
opening is until the right job is open. 
Then he is transferred to the job of his 
suitability. His advancement to other 
jobs depends on his ability and applica- 
tion to the job. Even if the trainee has 
had technical mechanical training and is 
aiming at a motorman’s job, we think he 
should be a good experienced floorman 
before taking over the duties of a motor- 
man. 

In conducting this kind of program 
we lessen the chances of impairing the 
safety and efficiency of the crew of which 
he becomes a regular member. As an 
extra man on the training crew, he will 
be able to do enough work to offset time 
lost shutting down for explanations or 
showing him how to do something. 

The results of this program have been 
good. Of all the men who have gone to 
work for us through this program, only 
one has suffered a lost time accident 
while in training. The turnover on these 
men has been considerably less in per- 
centage than our over-all turnover. 

The main thing we find that causes 
these men to quit is the fact that the 
work is not as they had pictured it to 
be even after being told how the work 
goes. 


training the 


110 « Drilling Section 








Suggested Standards for 





Wire Kope Cutting 


R orrhishes of wire rope to eliminate 
drum-crushed and severely stressed sec- 
tions of the drilling line is an item of rig 
practice which varies widely with tool 


pushers, drilling superintendents, and 
drillers. No fixed standard has as yet 
been universally established, as with 


other phases of rig maintenance, and in 
consequence much rope is wasted in the 
desire to be on the safe side. A few feet 
of wire rope, prematurely cut off and 
discarded, is regarded as inexpensive in- 
surance against possible lost hole or 
equipment damage. 

The article “Increasing Life of Rotary 
Drilling Lines,” by L. C. Torell, which 
appeared in Worip O1 for May, 1949, 
mentioned recommended cutting prac- 
tices for both IWRC and fiber core 
lines, which had been developed in 
accord with much experimental data. 
Through the courtesy of the Bethlehem 
Steel Company these recommended prac- 
tices are shown in the accompanying 
tables. 


TABLE 1 
2500 Ft. Rotary Lines | W R C 


Practice for Cutting 11/,” 


Taking figures shown for the 414-inch 
drill pipe diameters as example and com. 
paring average ton miles between drum 
cuts, the IWRC average is approximate. 
ly 50 percent greater than that obtained 
for fiber core line if the entire depth 
drilled be used, or nearly 75 percent if | 
depths below 6000 feet only are com. | 
pared. The amount removed per cut also | 
shows a wide variation, being 70 to 80 
feet for the IWRC and 40 feet for the 
fiber core line. The 850 feet of line avail. 
able for making drum cuts is used in 
making ten to 12 cuts in the IWRC or 
approximately 20 in the fiber core line. 
The time required for making the pull. | 
through and cut is approximately the 
same, whether 40 or 70 feet of line js 
removed from the drum. 

The tables are computed for eight-line 
reeving, and with a 136-foot derrick. If 
a taller structure is used, or the stringup 
involves more than eight lines, the prac- 
tices shown would not apply, but could 
be readily converted. 








DRILL PIPE DIAMETERS 


























| 
| 44,” 3¥,” 
No. Round | Average Ton | Average Ton No. Round Average Ton | Average Ton 
When Drilling | Trips Between Miles Per | Miles Between | Trips Between Miles Per Miles Between | 
Between Depths Drum Cuts Round Trip Drum Cuts Drem Cuts Round Trip Drum Cuts 
O— 4,000.... ata 20 } 21 420 | 
4,000— 6,000. a 15 74 1,110 nee aa 
6,000— 8,000...........} 10 124 1,240 12 109 | 1,308 
8,000— 9,000..... an s 168 1,344 10 | 147 | 1,470 
9,000—10,000. . * | 7 202 1,414 8 175 | 1,400 
10,000—11,000...........] 6 238 1,428 7 205 } 1,435 
11,000—12,000...........} 5 | 277 1,385 | 5 237 1,185 
12,000—13,000........... | 4 318 1,272 | 4 | 272 1,088 








Eight line reeving and 136 ft. derrick requires approximately 1650 ft. of rope. } 
2500 ft.—1650 ft.=850 ft. or 10 or 12 drum cuts of approximately 70 to 80 ft. in length and near 1400 ton miles between | 


drum cuts—below 6,000 ft. depths. 


TABLE 2 
Practice for Cutting 11/,” 2500 Ft. Rotary Lines—Fiber Cores 








DRILL PIPE DIAMETERS 
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| 44,” 
When Drilling No. Trips |Avg. Ton Miles 
Between Depths | Between Cuts |Per Round Trip 

15 | 21 

10 74 

7 } 124 

5 | 168 

4 | 202 

q 238 

3 277 

3 318 

| 


Avg. Ton Miles| No. Trips Avg. Ton Miles|Avg. Tom Miles 
Between Cuts | Between Cuts |Per Round Trip| Between Cuts 
315 5 woe ”=SCL 
740 i | a 
968 8 109 
840 6 147 
808 5 175 
952 4 205 
831 4 237 
954 3 272 816 














Below 13,000 ft. add one coil from reserve every round trip; 
cut off to nearest foot and enter on 
Grooved drums—Maintain 10 to 12 coils of rope on drum when sles are at lower pick-up position 


Note: Measure ro 


Weight Factor =20,000 Ibe. for ton mile values shown. 


Eight line reeving and 136 ft. derrick=approximately 1650 ft. rope. 


2500 ft.—1650 ft.=850 or approximately 20 40-ft. cuts. 
Average 800 ton miles per cut. 





then — 40 ft. after every third round trip 
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WITH A FASTER 
DIGGING BIT/ 


THESE ARE ACTUAL RECORDS... 
NOT TESTS 


MISSISSIPPI 15” bit cut 1827’ of surtace hole in 
1014 hours. Bit was run again and made surface 
hole on another well. 


UPPER GULF COAST 15” bit cut 2545’ of surface 
hole in 28 hours. Cut faster by 22 hours, also used 
two less bits than any other well in area. 


LOUISIANA 15” bit cut 2071’ of surface hole in 
15’ hours. 


LOUISIANA 171” bit cut 2286’ of hole in 30 hours. 
Fastest and straightest hole ever cut in this area, 
and used two less bits. 


LOWER GULF COAST 1714” bit cut 1285’ of sur- 
face hole in 28 hours. 26% faster hole than offset 
well. Bit used again on another surface hole in same area. 


LOWER GULF COAST 15” bit cut 203% in 17 hours. 
3 less bits than offset well. Bit used again. 


UPPER GULF COAST 1712” bit cut 1500’ on first 

well in 1444 hours. On second well, cut 1500’ in 16 
hours. This is 62% faster than field average for ordinary 
surface bits. Will be used on third well. 


Write today for your free copy of the 24-page A-1 
Bitology Manual. 


A-1 BIT AND TOOL COMPANY 


1939 Research began 


| 
\ 


' 
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THE new(e) 


COMBINATION BIT 


STRAIGHT HOLE? 


No well yet drilled with the A-1 Combina- 
tion Bit has been more than %4° off vertical! 


FAST? 


Look at the field records! 


DURABLE? 


The same bit has been used time and time 
again to make second and third surface 
holes! 


This new A-1 Combination Bit has truly 
made an outstanding record in actual field 
runs! It has actually performed circles around 
any other type bit ever used to drill surface 
holes. Put this extra speed, extra long life, 
straight hole bit to work for you! 


GENERAL OFFICE: 2000 HUSSION STREET — HOUSTON 1, TEXAS 


POST OFFICE BOX 2133 


PHONE CHARTER 4-7611 


DISTRICT OFFICES AND SERVICE POINTS 


Corpus Christi, Victoria, Longview, Beaumont, Texas @ 


Brookhaven, Miss & Olney, Illinois 





Lafayette, Houma, New Orleans Lake ( 
Oklahoma City, Okla 


Los Angeles, Calif. — Baash-Ross Tool Company 
Casper, Wyo. (Sidewall Coring, Casing Milling and Side Tracking, Burris Key Seat Wipers 


EXPORT REPRESENTATIVES: NEW YORK, N Y.—Daniels, Beckley and Associates, 30 Rockefeller Plaza, New York 20, N. Y. SOUTH AMERICA 
R. Summers, Scandia Hotel, Maracaibo, Venezuela. ARGENTINA Langley Y Cia 


AR EAST: W. O. Calvert, Cobham Way, East Horsley, Surrey, England. MEXICO: J. E. Douglas, Second National Bank Bidg., Houston, Texas 


Corrientes 1)}15,. Buenos Aires Argentina NEAR EAST AND 




















By A. D. TOPPING 
Assistant Professor of Engineering Mechanics, Purdue University 


j eS: are two conditions in the 
drilling of an oil well that may indicate 
wall collapse: (1) stuck drill pipe, and 
(2) inability to reach total depth after 
the drill pipe has been pulled from the 
hole for some reason, such as to change 
bits. 

Neither of these conditions necessarily 
indicates wall collapse, as they may be 
the result of the settling of cuttings 
around the pipe (in the first case), or at 
the bottom of the hole (in the second 
case). Nevertheless, there is good rea- 
son to believe that well walls do collapse, 
particularly in the deep wells which the 
industry increasingly demands, where 
the stresses in the rock surrounding the 
bore hole may approach the strength of 
the rock. 

In order to conceive of this as a possi- 
bility, it must be realized that the exis- 
tence of a hole makes a great difference 
in the state of stress of a rock stratum. 
This may be shown by some consider- 
ations of the mechanics of materials. 
For simplicity, suppose rock to be an 
elastic, isotropic, impervious solid; then 
the theory of elasticity will apply. 

Before the penetration of the drill, 
there will be a vertical stress, 9., equal 
to the weight of the rock above one 
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square inch of the stratum considered, 
or pZ, Since an elastic material tends to 
expand laterally under compression, a 
lateral stress is created by the constraint 
of the surrounding rock. Using cylin- 


drical coordinates, and writing Y for 
Poisson’s ratio, 
0, 70,+ 1%, 7 P 
o, SY +70, Equations (1) 
Solving these two equations simul- 


taneously, 

,¥2 
1-7 
These are the lateral stresses due to the 
weight of the overburden before the 
hole is drilled. There may also exist in 
some areas a horizontal compression 
due to such things as shrinkage of the 
earth (though there seems to be some 
difference of opinion among geologists 
on this). 

After a hole is drilled, a more complex 
state of stress exists in the neighborhood 
of the hole. It can best be determined by 
considering first several simpler cases 
from the theory of elasticity, of which 
only the results will be given here, and 
then by combining them by use of the 
principle of superposition. 

If the stress distribution is assumed 


%=0, = o, Equations (2) 


to be symmetrical, the bore hole may 
be considered as the inside of a cylinder 
with very thick walls—approaching ap 
infinite thickness. Therefore, the follow. 
ing equations for the stresses in a thick. 
walled hollow cylinder apply. 
uniform external pressure, po (Figure 1): 


™ Po b? ( or ) 
b?—a’?\ r’ 


o9= a o(4-+1) 
b?’—a’\ r 


- soe 
r?(b? — a*) 

If the external radius, b, is large in 

comparison with the internal radius, a, 


T max. — 


Equations (3) 


the stresses approach the values: 
= P.( *. ay 
Pe 
a? 
7, =—P. (= -+1 ) 
r 
Dam ne 
Ton. = = Poa’ Equations (4) 


r? 
These equations are plotted in Figure 
2. At the inside, equations (4) reduce to: 


¢, =O 


7 =—2po. 


T max. + po Equations (5) 


The stresses due to an internal pres- 
sure, pi, in a thick-walled cylinder are: 


Bi of a8.) 
b? — a’ é 

oe bd? 
a ie eeened =e") 


+ __Pia’b’_ 


r? (b?— a’) 
Equations (6) 





Co, = 


T max. — 


If the external radius, b, is large in 
comparison with the internal radius, a, 
the stresses approach the values: 


~ Pj a? 
o, = — ——— 
rT 
Pia’ 
o 4 — a 
. 
P meee * . 
mes. == == 3 Equations @ 


r 


These equations are plotted in Figure 





MATHEMATICAL PROOF is presented 
of the possibility of collapse of o 
deep well bore through the com- 
bination of rock stresses and/or 
the reduction of internal pressures, 
as when a drill string is lifted. 
Hydrostatic pressure in porous for- 
mations is indicated as a contribut- 
ing cause when a pressure drop 
occurs within the well, The theory 
covers many cases of lost circulation 
when drilling in formations known 
to be not cavernous. 
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3, At the inside surface, they reduce to: 


6,;=— — pi 
o, = + pi 
fant = pi Equations (8) 


1 


Since the sum, 9, ++ 94, from equations 
(3) through (8) is always a constant, any 
jongitudinal extension or contraction of 
the cylinder according to Poisson’s law 
will be constant; that is, there will be 
no local thickening around the hole. 

Now consider the actual case of an 
oil well, leaving aside for the present 
consideration of stresses from any cause 
except the weight of the overburden and 
the fluid pressure in the bore hole. Ac- 
cording to the principle of St. Venant, 
the presence of the borehole will have 
no effect at large distances from the 
hole; therefore, the rock around the 
hole may be considered as a large, thick- 
walled cylinder subjected to an external 
pressure equal to 9; as given by equa- 
tions (2), an internal pressure, p;, in the 
borehole, and a longitudinal (vertical) 
stress, % ——pz. Inspection of Figures 
2and 3 shows that the stresses are most 
critical at the inner face of the cylinder 
—that is, at the borehole—which, of 
course, is where collapse would occur. 
Superposing the effects of the three 
factors there, using equations (5) and 


(8), 


o, = — pi 
o, =pi— 2 ¥pz_ 
1—y 
¢, == — pz Equations (9) 


In these equations, z, the depth below 
the surface, is considered as positive; 
then plus signs indicate tensile stress 
and minus signs compressive stress. 
Each of the three maximum shearing 
stresses is equal to half the difference 
of one pair of normal stresses (since 
these are principal stresses), and acts on 
the pair of planes making 45 degrees 
with the corresponding pair of principal 
planes. 

Figure 4 shows the three principal 
stresses and the maximum shearing 
stresses plotted against the depth, z. 
Here the weight of the overburden, p, 
is assumed to amount to one pound per 
foot of depth per square inch; Poisson's 
ratio is taken as 0.25; and the fluid 
pressure is taken as 0.8 of the over- 
burden pressure (this corresponds to 
the static head of a fluid with a specific 
gravity of about 1.8). 

A comparison of the results for a given 
depth with Table 1 indicates that the 
rock around the well should be ex- 
pected to fail in tension or shear long 
before the compressive strength of the 
Material has been exceeded. Figures 2 
and 3 show that ¢, is tensile only very 
close to the hole; nevertheless, a vertical 
crack might be opened in the well wall, 
and the pressure of the fluid seeping 
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+ Po 





+Po 





Stress sign convention: +o -= tension | 


-O =compression 





FIGURE 1 


into such a crack would tend to extend 
it farther and farther away from the 
well. Since the maximum lateral com- 
pression in the rock from equations (2) 
is always less than the assumed fluid 
pressure, there is nothing in theory to 
prevent the crack from extending itself 
indefinitely so long as the fluid pressure 
is maintained. Loss of fluid into the 
crack might cause a pressure drop. Un- 


explained pressure drops sometimes 
occur during drilling. 
The appearance of tension cracks, 


however, would not seem likely to be 
a direct cause of wall collapse. More 
probably, that is primarily a shear 
failure. Consider a small wedge-shaped 
element at the boundary of the hole, 
the base of the wedge being at the sur- 

hole. If the two sloping 
faces of the wedge make 45 degrees 
with the vertical, there is a tendency to 
expel the little wedge into the hole when 
0, becomes large, resisted 
only by the shearing forces on the slop- 
ing faces of the wedge (¢, and the fluid 
pressure cancel each other out, and 
there are no shearing stresses on the 
they are principal 


face of the 


which is 


other faces since 
; a, ——@, 
planes), which equal — If the wedge 


is turned through 90 degrees with the 


base still at the well face, the shearing 


: eC, —G, . 
stress is equal to__? *, but since c, 


2 
is tension, there is no tendency to expel 
the element. Nor would there be a 
tendency to expel an elementary wedge 
turned so that the shearing stress was 


o,—oO . 
“ ’ or the maximum of the three 





maximum shears at a point on the well 
face. Hence the critical maximum shear 


CO ~— Fe 


appears to be . If shear failure oc- 


curred on the other 45 degree planes, 
the pieces might very well stay in posi- 
tion, like masonry laid without mortar; 
only when failure occurred on the third 
set of 45 degree planes would they be 
popped into the hole. 


Since aS — is the smallest of the three 


maximum shearing stresses, failure 
might be presumed to have occurred on 
the other planes already by the time it 
occurs on the critical planes; but the 
pieces could still be held in place by 
friction. A force summation, using a 
small wedge as a free body, shows that 
the minimum coefficient of friction, g, 





, aa oe ; 
required for equilibrium is—*———*; and if 


oy r 


o,=$80,, as in Figure 4, this amounts 
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FIGURE 2. Stress variation in a hollow cylinder as a function of the distance from the center when 
the internal pressure is zero, and the external radius is large in comparison with the inner radius. 


FIGURE 3. Stress variation in a hollow cylinder as a function of the distance from the center when 
the external pressure is zero, and the external radius is large in comparison with the inner radius. 
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to only about 0.11. If w were 0.25, say 
for the rock in question, wall collapse 
might not occur at all, until or unless 
the pressure is 25 percent less than wag 
assumed for Figure 4. A lower fluid) 
pressure also gives higher stresses on the 
critical shear plane. The ideal would be! 
to have the fluid pressure exactly equal! 
to the weight of the overburden. 

If the above analysis is correct, and it 
seems to be in better agreement with’ 
what is known about the properties of? 
rocks and with what has happened jp’ 
actual cases than the assumption that 
wall collapse occurs as soon as the- 
shearing strength of the material has 
been reached, it may be well worth 
considering whether the pressure inside 
the bore hole is not reduced by the 
swabbing action of the bit when it js 
pulled out, and whether wall collapse! 
does not occur at that time. Unfortu. 
nately, no one seems to have any very 
good idea as to how much such a re 
duction in pressure might be. If the 
weight of the parts being lifted out off 
the well were known, however, the preg.) 
sure drop might be determined by means 
of strain gauges on the hoisting equip. 
ment or on the derrick. In a six-inch) 
diameter hole, for example, a decrease! 
of 1000 pounds per square inch in the: 
fluid pressure below the bit would cause 
an additional load of 28,300 pounds on) 
the hoist. 

Now consider the effect of a pres 
existing horizontal compressive stress if, 
one direction of the rock stratum, again 
using results from the theory of elas 
ticity. In a semi-infinite plate, or stratum) 
having a circular hole and subjected toa 
uniform stress in one direction, S, per 
pendicular to the axis of the hole, t 
stresses are: 


Co, = — 


2 » 
a_ 4 cos20(1—4@ 
2 : r 


— cos 20 ( 14g "7 
r 


ae ssn (1424 —34) 
2 c a, 


, = 
Equations (10) 


A plot of this stress distribution may 
be found on Page 101 of “Plasticity,” 
by A. Nadai. At the edge of the hole 
where r=a, 


¢==O 
a, =S—2Scos29 


te4. = O 
Equations (II) 


The maximum stress here occurs when 


T 7 . ; 
or ae which gives 9, =3S. 


‘era 
2 


This stress concentration is on a line 
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The Superior Oil Company 
has again broken its own world’s deep-drill- 
ing record—with Unit #1, at Pacific Creek, 
Sublette County, Wyoming. 

Three and a half miles 
down into the earth—and drilling still 
deeper—the straightness of the hole has 
been determined by the EXCLUSIVE use 
of the new type self-checking EASTMAN 
MECHANICAL DRIFT INDICATOR, 


which has been in constant service on the 
rig. 

It takes skilled crews and 
rugged precision equipment to break rec- 
ords. EASTMAN takes pride in the fact 
that its MECHANICAL DRIFT INDI- 
CATOR, by securing perfect recordings 
at such great depth and at high tempera- 
tures, has had a part in the drilling of 
the world’s deepest well. 


Ge, » 
Von; or ace 


22 OFFICES FOR YOUR CONVENIENCE 


OIL WELL SURVEY COMPANY) 


LONG BEACH «~ DENVER « HOUSTON 


VENTURA e BAKERSFIELD 
































FIGURE 4. Variation of stresses with depth. 


through the center of the hole perpen- 
dicular to the direction of S. The gen- 
eral equations for stress on this line 
are: 

3S a’ - 

i a "a ) 








S 2 4 
gabe tar pair 


) 


Equations (12) 


Other important points at the edge of 
the hole are where 96 =O or 7. There, 
a4 =—S, which means that if S is com- 
pressive, % is a tensile stress. The 
general equations for stress along this 
line, parallel to the direction of S, are 


= 3 -(2+43 . a) 
2 r r 
.= S ( 3 *e) 

2 r r 


Equations (13) 





Equations (12) and (13) are plotted in 
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Figure 5. Tmax. is plotted also; since 9, 
and @, are principal stresses along these 
two lines, it is equal to 7" °@_. 

Because 9,-++¢, is not a constant, as 
it was for the symmetrical case, the 
strata will tend to thicken more at some 
places than at others, and even tend to 
become thinner at some points where 
tensile stresses occur, Tliis variation in 
thickness would be 


eZ 6 
Ae, — 0, g —S ) 
E ( aad 
Equations (14) 


inches per inch of thickness of the 
strata. In strata several hundred feet 
thick, this would amount to several 
inches. 

Any such expansion or contraction 
would be a strictly local phenomenon, 


occurring only very close to the bore 
hole. As no swellings or depressions are 
observed to be created about boreholes 
during drilling, it seems a reasonable 
assumption that the resistance of the 
overlying layers prevents any appreciable 
local change in thickness. In that case, 


the tendency to expand or contract 
causes an increment of stress, If latera] 


deformation is also prevented, 
Ae,—Ae,= Aty = ©: 
and the increase in stress is 
eee | ae 
(1—2y) (1+) 
Ao, = Ad, = 
5 
(ay) py “oF 9 40S) 
Equations (15) 


At the edge of the hole, however, de, | 


must obviously be zero. If Aég is still 
zero, 


_ P 
Ad, = a su” (o,, +09,—S) 
7? 
Ac, Fe 2 (o,,+99,—S) 
At. © Equations (16) 
If no lateral constraint whatever js 
assumed, 


Ao, = Y (9,,+96,—S) 


Ao, = Ady = © 


There is not a great deal of difference 


in these three cases, as may be seen by 
substituting an average value of Pois- 
son’s ratio, Y, of 0.25 into the equations 
and remembering that they give only 
increments of stress. For instance, the 
maximum stress at the edge of the hole, 
from equations (16) and (12), is 3.138; 
from (17) and (12), 3S. 

The stresses due to a horizontal com- 
pressive stress in one direction must 
now be superposed upon the stresses 
due to overburden and to fluid pressure 
within the well. Thus the total stresses 


at the edge of the hole where 6 = 5 


7 7 . 
r 37 are, when S is taken minus for 


compression [eqs. (9) + (11) + (16)]: 


0, = —pi 
: 2ypz y’ 
=pi— — — 38 — _—__ (3 
9 pl | Sl y 1 a ( ) 
0, = — pz — ~~ (2S) 
Equations (18) 
and where 9 =O or 7, 
o, =—pi 
o ,=pi— 22 454 7 (2S) 
1—y 1—y7’ 


o.=—pz+ zo (25) 
Equations (19) 
Equations (18) and (19) are plotted in 
Figures 6 and 7 respectively, along with 
the maximum shearing stresses, fof 
S = 5000 psi, other data being the same 
as for Figure 4. Considering Figure / 
first, it is seen that, in general, the state 
of stress represented is similar to the 
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symmetrical case of Figure 4, but that 
the stresses are larger—with the vital 
exception of the critical shearing stress, 
%—°% which (disregarding a portion 
near the surface of the ground) is 
actually smaller. 


At the other sides of the hole, an 
entirely different state of stress, repre- 
sented in Figure 6, exists. All three 
principal stresses are compressive. Con- 
sidering little wedges as before, we sec 
that both 9, and %,% are tending to expel 
bits into the borehole. The critical 
shearing stress will be the smaller of 


6,— 9; 


0, —% o,—,y 
—z>  and——~ 
2 2 


a does 











act on a plane on which failure would 
contribute to wall collapse. There ap- 
pears to be a danger zone at about ten 
or twelve thousand feet; that passed, 
one might drill for a couple of miles 
before the critical shear again approaches 
the shearing strength of the rock. 


Friction must be overcome before wall 
collapse takes place, however. A small 
wedge will have friction on both the 
sloping faces and the ends this time, and 
a pyramid-shaped piece might be more 
likely to be squeezed out. If the sloping 
faces make 45° with the base, the mini- 
mum coefficient of friction necessary 


o,+9, —20, 
o,+9, +229, 
Figure 6 at 10,000 feet, this would be 
about 0.26. 


The behavior of materials under tri- 
axial stress, particularly tri-axial com- 
pression, is sometimes astounding to one 
accustomed to stress-strain curves based 
on uni-axial tests. The above analysis 
assumes that rock is brittle; yet von 
Karman and others have made tests 
showing that marble, for instance, be- 
haves plastically under certain conditions 
of tri-axial compression, When the three 
compressive principal stresses are held 
equal, no evidence of failure at all has 
been observed within experimental lim- 
its, and there is reason to believe failure 
would never occur under such condi- 
tions, As Figure 6 indicates that the 
normal stresses at this part of the hole 
are of similar magnitudes, plastic de- 
formation may take place before shear- 
ing fracture. If so, the stress condition 
is less serious than the elastic analysis 
indicates, Then the pre-existing hori- 
zontal compressive stress would appear 





for equilibrium is . In 





FIGURE 5 (Top). Variation of maximum stresses 
n@ plate having a hole of radius a and loaded 
in one direction in its plane. 


FIGURE 6 (Below). Variation of stresses with 
depth. 
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to have no important effect on wall 
collapse. 

Now examine the assumptions that 
have been made. That stone conforms 
to Hooke’s law is not strictly true; ten- 
tative investigations by the author indi- 
cate that the law of deformation may 
be satisfactorily written as ké", where 


Cc 
5 sai em and k and n are constants. 


The deviation is not great enough to 
affect the analysis qualitatively, how- 
ever, except as discussed above; nor 


does the anisotropy of sedimentary 


rock appear likely to cause serious error. 

If the rock is porous, the hydrostatic 
pressure of the absorbed fluid will be a 
contributing factor in wall collapse in 
case of a drop in pressure within the 
borehole. An analogous example is the 
sloughing of river banks, which always 
occurs while the water level is falling, 
never while it is rising. 

The coefficient of friction given in 
Table 1 is for dry stone; undoubtedly it 
is smaller for wet surfaces. Furthermore 
~ iS constant only for relatively small 








variations in pressure, and decreases as 
the pressure increases. 

In conclusion, then, wall collapse is 
most likely to occur when the fluid 
pressure in the well is low. Heavy 
drilling mud helps prevent it. Suction 
below the bit when it is being pulled 
out is probably a common source of 
wall collapse. 
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SYMBOLS 

r,9,z Cylindrical coordi- 
nates. 

0,, 98, o, Components of normal 
stress in cylindrical co- 
ordinates. 

T Shearing stress. 


Shearing stress com- 
ponents in cylindrical 


coordinates. 

a Inside radius of a hol- 
low cylinder, or of a 
borehole. 

b Outside radius of a 


hollow cylinder. 


FIGURE 7. Variation of stresses with depth. 
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Do External pressure on 
a hollow cylinder, 


pi Internal pressure on 
a hollow cylinder. 
S Initial uniform stress 


perpendicular to the 
axis of a hole in a 































plate. 

&,, £6, &, Unit elongations in 
cylindrical compo- 
nents. 

p Weight of overburden 
per foot of depth per 
square inch of area. 

v Poisson’s ratio. 

“ Coefficient of friction. 

E Modulus of elasticity 
in tension or compres- 
sion. 

psi Pounds per square 
inch. 

A Increment. 

TABLE 1 

| | 

| Average | 

| Ultimate} Average | Average 

| Com- [Ultimate | Ultimate} Poisson’s 

| pressive Tensile | Shearing| Ratio 
Rock |Strength,|Strength,|Strength,) (y) 
Type | psi psi psi 
Marble...., 13000} 450 | 1300 | 0.27 
Limestone..| 9000 | 300 | 1350 | 0.26 
Sandstone..| 11000 200 1200 0.23 
Granite....| 20000 | 650 2000 0.21 














Values in this table, except for the coefficient 
of friction, are approximate averages of value 
from Table 4, p. 255, of Johnson’s Materials o 
Construction, 8th ed., by J. B. Johnson, M. OQ, 
Withey, and James Aston. Values for all me 
chanical properties of stone vary widely with 
different specimens; the compressive strength 
of limestone, for instance, may vary from 400 
to 20,000 psi. Consequently, for accurate results 
samples of rock from the place in question 
should be tested, 


+ 
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A. D. TOPPING, assistant pro- 
fessor of engineering mechanics - 
at Purdue University since 1947, 
was graduated from that institu- 
tion in 1939 and after a short 
period with the American Bridge 
Company, became instructor in 
mechanics at the Missouri School 
of Mines and Metallurgy. In 
1944 he joined the Goodyear 
Aircraft Corporation as a stress 
analyst. Shortly after the war he 
became interested in oil well 
stress problems and has devoted 
considerable time to this work. 
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Ask your “Oilwell” representative for complete 
information, and profit by “Oilwell’s” design 
engineering experience, as well as “Oilwell’s” 


continuous field assistance. 
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RIG UP WITH “OILWELL” 
The No. 96 Rig is your logical choice — 


. | because... 






ie ee 








7 —All Units are Compact 


Mounted on a sturdy skid-base, “Oil- 
well’s” No.96 Draw Works is designed 
to be moved with transmission in 
place. Its control panel has a bank of 
easy-to-read dials which show oil and 
air pressures, engine speeds and 
power loads; giving the driller finger- 
tip selection of all clutch, braking and 
cathead operations. All control lines 
between the draw works and com- 
pound drive are grouped in a single 
manifold. 


2- Easy-to-Service 


Draw Works and Drive together with 
the complete line of companion “Oil- 
well” equipment, are all designed so 
that wearing parts are protected, yet 
are readily accessible for servicing 
and maintenance. Unitized assem- 
blies on major equipment items 
remain permanently in alignment. 
Facilities for adequate lubrication 
are provided at strategic points. 


5— Engineered to Work Together 


Get maximum performance by com- 
pleting your rig with (1) “Oilwell” 
No. 220-P Power Slush Pumps, (2) 
“Oilwell” No. 580 Crown Block, (3) 
“Oilwell” No. 480 Streamline Travel- 
ing Block, (4) “Oilwell” 400-ton 
Swivel (No. 300-D), (5) “Oilwell” 
21-A Super-speed or 27'14-B Rotaries, 
and (6) “Oilwell” Brantly Rotary 
Feed Control . . . All engineered for 
corresponding drilling depths, 





> tf £ es 









DRILLING HINTS 


pe RE 


cere Tewrapees 





a. “6 TARA Lae, 











now to— §kid-Mount Central Control Manifold 


A centralized con- 
trol manifold for the 
entire mud system 
on one drilling rig 
features simplicity, 
ease of installation, 
visual operation and 
considerable savings 
in mud lines. Instead 
of all lines handling 
drilling fluid leading § 
back to the mud] 
pumps, only one line 
leads up to this 
manifold, which is 
the discharge line from the mud pumps. 

The manifold illustrated was located 
at the most strategic point between the 
derrick floor and the mud pumps. From 
this central point, lines lead to mud 


vow to—Fabricate Mud Ditch Sediment Trap 


Sand and other 
finely-divided solids 
have been satisfac- 
torily removed from 
the mud stream with 
an enlargement in 
the mud ditch which 
acts as a sediment 
trap. The trap is all 
steel, constructed so 
it may be mounted 
and dismounted 
when using remov- 
able pipe supports for a substructure. 
It is formed in a U shape so that one 
leg matches with the pipe carrying the 
returns from the well and the other leg 


is fitted with an opening to attach the 
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$10 is paid for each illustrated acceptable contribution. 
Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas’ 





guns for each of two pits, to the mud 
hopper for mixing new mud, and to the 
standpipe. An additional connection is 
provided from the manifold for special 
purposes. 





steel mud ditch leading to the shale 
shaker assembly. 

Bottom of the U is usually placed at 
the edge of the shale pit so that when 
an accumulation of sand and heavy pre- 
cipitates partly fills the sediment trap, 


* 


The complete unit is skid-mounted in 
order that the valves need not be broken 
from the. line every time the rig is 
moved. Hammered union connections 
speed installation and break down of 
the assembly from the mud system. The 
skid is made from three-inch pipe, 





welded into the form of a rectangle, An 
A-frame brace was welded near each 
end, terminating with a collar at the 
apex of the brace. Short 2%4-inch pipe 
nipples fit through these collars which 
hold the manifold to the skid. The as- 
sembly is simple to construct, and in- 
corporates many time-saving features. 
From this central point, one man can 
quickly control the flow of mud from 
the mud pumps, since he is at a vantage 
point where he can see what is happen- 
ing at the terminus of each mud line. 


they can easily be raked away through 
vertical sliding doors. The space inside 
the U is floored with safety walkway 
grating so a man may walk around 
when inspecting or cleaning the trap 
with a long-handled shovel that is stored 
in a convenient scabbard attached to the 
wall of the unit. 

The trap is constructed in such 
manner that it can be either broker 
down into three separate sections, on 
handled as a unit. Each leg of the U- 
shaped device is equipped with lifting 
eyes to accommodate hooks or cable! 
If it is desirable to break the unit down, 
the bolted flanges on each leg can be 
disconnected. The sediment trap is easy 
to build, install, and does not require 
special design of the mud system. 
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The UNSEEN QUALITIES 


in LINK- BELT Chains... 


longer service 








with less maintenance! 








The many unseen qualities—as well as the obvious features you can see— 
contribute heavily to Link-Belt’s close to 75-year reputation for ‘longer 
service with less maintenance”’. 

Here are some unseen qualities of Link-Belt API-4 Hyper drilling chains, 
to which no illustrations can do justice. 


SIDEBARS .... . offset type, reinforced by rib at offset, preventing pitch 
distortion under extreme load—a decided advantage for rotary chains; 
drop forged alloy steel normalized and heat-treated for maximum strength; 
pin and bushing holes finished to precision limits (with pitch accurately 
controlled for easier assembly and longer service). 


BUSHINGS... . machined alloy steel, case-hardened for maximum wear 
resistance; ground internally and externally to precision accuracy; se- 
cure fit in sidebars assures strong, rigid unit of assembled link; oil holes 
placed for most efficient lubrication of bearing surfaces, longer service. 


PINS ... . forged alloy steel, machined, heat-treated, precision ground and 
cadmium plated; large diameter pin fully utilized to provide ample bearing 
area and stiffness for greater strength and longer service. Pin end cham- 
fered to facilitate assembly. 


ROLLERS.... alloy steel, heat-treated, for maximum wear-resistance; with 
close tolerances for smooth, resilient, shock-absorbing operation, longer 
service, less maintenance. 

Patented oil grooved sidebars permit free entry of oil to chain joint 
and bearings. 

Users of Link-Belt API-4 Hyper chain will tell you these UNSEEN QUALI- 
TIES are worth remembering the next time you buy drilling chain! 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 3, Los Angeles 33, Kansas City 6, Mo., New York 7, Toronto 8. 
Distributors in all fields. 11,507 


CHAINS AND SPROCKETS 


A Type for Every OIL INDUSTRY SERVICE 
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STEAM SHOWS 
WHITE 


WATER SHOWS 
BLACK 





Reflex principle makes reading 
certain, instant and ‘accurate. 
Water always shows black— 
steam always shows white. 
Water level is unmistakable. 
U-Bolt construction is strongest 
and simplest to service. Glass 
is replaced by removing nuts on 
front—unnecessary to work 
between gage and boiler. For 
oil field, locomotive type and 
marine boilers. Conforms to 
ASME, Federal and State require- 
ments when used for pressures 
specified by their respective 
codes. 


There is a Penberthy Gage for 
every liquid level gage re- 


quirement. 
3277-E 


D 
PRODUCTS 


PENBERTHY INJECTOR co. 
Detroit 2, Mich. 


\ Canadian Plan 
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How tro— Maintain Tension in Canvas 


Canvas housing of drilling equipment 
has been employed effectively to pro- 
tect the equipment from sun and rain. 
One problem encountered when this 
type housing is used is that of stretch- 
ing the canvas roof. In time, weather 
conditions cause the heavy canvas to 
sag in the unsupported areas, and dur- 
ing rains, water accumulates in the low 
part. If left unheeded, the pool of water 
held by the canvas roofing will begin 
to leak through and wet the equipment 
below. 

A simplified method of taking up 
stretch in the roofing was incorporated 
in the tubular framework for the hous- 
ing illustrated. The tubular rafters, joists 
and beams are made from two-inch pipe 
and welded in sections to facilitate 
erection and tearing down. At the apex 
of each rafter section this special device 
for maintaining a tight canvas roof was 
employed. The horizontal runner that 
forms the peak ofthe roof and supports 
the canvas is welded to a short vertical 
section of smaller pipe which telescopes 
inside a larger vertical pipe bracing the 
rafters. 

To the horizontal ceiling beam was 
welded a large nut, which fitted a long 
screw stem running up into the vertical 
brace as shown. This screw stem fit into 
the base of the small piece of pipe which 
telescoped into the supporting riser and 
which took the load of the horizontal 





beam. A handle was welded to the lower 
end of the screw stem so that by turning 


the screw to the right, the vertical 
telescoping pipe would be forced up- 
ward and thereby place more tension in 


the canvas roof. 


How tro—Care for Wire Rope Grips 


Wire rope grips or cable connectors 
suffer much abuse when not in use. 
Since they are extremely valuable in 
reeving the drilling line through the 
crown and travelling blocks, using the 
catline, they find use only when rigging 
up or when replacing an old drilling 
line with a new one. It is during this 
idle time that they are misplaced, bent 
up, and many times ruined. 

A simple method of caring for these 
wire line grips is illustrated. It employs 
a spare axe or sledge hammer handle 
which is normally kept in stock on the 
rig. These handles are inserted into the 
gripper as shown and the assembly is 
hung from a convenient nail or peg. 
The wooden handle maintains the shape 
of the wire line grip, insuring its useful- 
ness whenever needed. 
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es, and the rugged, foolproof features of the big 
(4-600 are also included in the smaller units—those 


used for shallow and medium depths. So no matter 
lhat size Bethlehem pump you need, you're sure of 
yetting everything a slush pump should kave. 

One example: Bethlehem’s tri-phase lubrication, 





hich eliminates compromise oiling. For the gear and 
inion, a bath of oil; for the roller bearings, pressure 
rease; for the crosshead slides and guides, a force- 
eed system. Thus, every part requiring lubrication 
ets the type best suited to its needs. In a Bethlehem 
ump, hit-or-miss oiling simply doesn’t exist. 
Makes sense, doesn’t it? Our other features make 
ense, too. You'll find a dozen or so listed at the right. 


ETHLEHEM SUPPLY COMPANY 
General Offices: 21 E. Second Street, Tulsa, Okla. 


Subsidiary of Bethlehem Steel Corporation 


On the Pacific Coast Bethlehem Oil-Field Equipment 
is sold by Bethlehem Supply Company of California 


BETHLEHEM BUILDS A PUMP FOR 


WHAT YOU GET IN A BETHLEHEM 
SLUSH PUMP 


100% roller-bearing construction 
One-piece gear-end frame with built-in 
alignment 
Forged, heat-treated alloy-steel shafts 
Double-extension pinion shaft 
Forged, heat-treated alloy-steel cranks 
Overhanging crank construction 
Renewable crosshead slides and guides 
Screw-type stuffing-box glands 
All-steel fluid end 
Double-packed Flint-Hard liners 
Built-in telltale holes 
Tri-phase lubrication 























LOOK 
INTO THE EARTH 


MORE CLEARLY 
MORE COMPREHENDINGLY 


MORE PROFITABLY 


WITH A 


KLAUS 
GEOPHYSICAL 
SURVEY 


Klaus Exploration 
Company 


Phone 2-1551 
LUBBOCK, TEXAS 


Box 1617 











PUMPS © HOISTS © LIGHT PLANTS 


DEPENDABLE 
RUGGED 
SIMPLE 
€ 
SAVE 
MONEY 


SAVE 
TIME 


See pages 3984 and 
3985, Composite 
Catalog, and page 
i | 761, Refinery Cata- 
N =A log. 


LING 


CORPORATION 
KANSAS CITY 10, MO. 


STER 


MACHINERY 
405-13 SOUTHWEST BLVD. 


Improved SUPER-SPARK MAGNETOS 
for OIL FIELD EQUIPMENT 











When oil field machinery magnetos 
need replacement, be sure you get 
the new FM-XOR type Super-Spark, heavy duty 
magneto. Greatly improved performance with 
longer-life breaker mechanism, larger bearings, 
improved magnetic rotor and timing facilities. 


Available for 1, 2, 4 and 6-cylinder small, medium 
and heavy duty engines, this new FM-XOR type 
supersedes the former FM-J magneto, 


~ your nearest service station or write for de- 
tails. 
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FAIRBANKS, MCRSE & CO. 


Magneto Division Beloit, Wis. 























This installation is unique in that it 
not only provides a support for steam 
lines leading to the mud pumps, but the 
connections used permit some movement 
of lines without breaking the joint. This 
type of steam feed to the mud pumps 
requires an overhead line about eight 
feet above ground, thereby removing a 
stumbling hazard near the pumps, and 
at the same time these hot lines are re- 
moved from possible contact. 

The parallel lines at the bottom handle 
steam. The top line is the live steam line 
leading from the boiler battery, while 
the lower line carries exhaust steam 
from the mud pumps back to the boilers 
to be used for stack blowing. These two 
lines have been joined together by short 
risers spaced about 12 feet apart, and the 
dual lines thus formed are sectionalized 
for ease in erection. 

Two risers of four-inch pipe were 
welded vertically to the live steam line, 
connecting to a short horizontal manifold 
about six feet above ground. Connections 
were provided for two supply leads, one 
of which is shown blanked off with a bull 
plug. The other is fitted with a valve, a 
tee and a union for ease in connection 
to the steam line to the mud pump. The 


Drilling engines that operate on gas- 
eous fuel, either natural gas or butane, 
can be connected to the fuel supply simply 
and easily by the method illustrated. The 
application of rubber hose to carry gas 
from the volume tank to the carburetor 
regulator has eliminated the use of many 
pipe connections. The slight difference in 
setting up the engines «a each location 
makes it difficult to obtain a perfect fit 
with such piping. The constant vibration 
of the engines tends to loosen unions 
and connections. 


The installation shown is flexible and 
is easily connected to the engines from 
below the substructure. The hose absorbs 
any vibration so that it is not trans- 
mitted to the connections on the regu- 
lators or volume tank. A unitized volume 
tank has four outlets, three of which 
are equipped with pressure regulators, 
and the fourth for incoming fuel supply. 
Unions on each of these lines make it 





easy and quick to install this system, 


DRILLING 


HINTS 











How to— Support Steam Feed to Pump 


How ro— Simplify Engine Fuel Hookup 




































vertical risers support the entire piping, 
and the right-angle bend at the overhead 
runner allows for expansion in the line 
without placing undue stress in the pipe 
connections. 






















and it is flexible enough to preclude 
exact setting. The volume tank acts to 
balance out any sudden demands on fuel, N 
and makes it necessary for only one fuel 
line to be connected to the rig. 
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PURE MANILA Se 





New Bedford Cordage is made from the highest grade manila fibre 
obtainable. . . with the most modern and scientific methods employed 
in its processing. This combination of high quality material and work- 
manship is one of several reasons why men who demand the best 


have come to depend upon New Bedford Pure Manila for nearly 
a century. 


No matter how tough the job, you get extra service from New Bedford. 
“There's None Better.” 


















The 
Laughlin 


MISSING 

With 
Interlocking 
Safety Lugs 












Here’s a repair link that 
locks on to stay...is 
Stronger than proof coil 
chain itself...is applied 
in a jiffy! Specify Laughlin 
“Missing Links”... get 
extra security at real 
savings in time and money. 
All sizes from 3%" to 1%", 
inclusive. Write for 
Catalog 140... the data 
book of the fitting industry. 
Address THE THOMAS 
LAUGHLIN CO., Dept. 93, 
Portland 6, Maine. 
*Copyrighted. 


JAUGHLIN @ 


THE MOST COMPLETE LINE OF DROP-FORGED WIRE ROPE AND CHAIN FITTINGS 


ss 
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How to— Adapt Pump for Lubrication 


A .small 232303 
steam reciprocating 
pump has been 
adapted by a Gulf & 
Coast drilling con- 
tractor to provide 
continuous — lubrica- 


tion of the piston i 
rods on both heavy- J 
duty power driven 
mud pumps. In the 
case of steam rigs, a 
plentiful supply of 
steam would be avail-¥ 
able for this service. 
In this case, how- 
ever, compressed air 
was used for several purposes around 
the rig, and was used as a source of 
power to drive the small pump. 

The pump was mounted on an ex- 
tension plate welded to the mud pump 
skid frame. Compressed air was piped 
to the pump through a flexible rubber 
hose that canbe seen at the right of 
the pump. The air exhausts through a 
short riser equipped with an ell to stop 
entry of rain and dirt. 

The pump discharges lubricating oil 
through a neoprene rubber hose at- 
tached to a valve at the left of the pump. 
The hose feeds oil to one-fourth-inch 
copper tubing that has been permanently 
mounted on the pump so that the flow 
of oil is over the rods near the packing 


How To— Protect Brake Bands in Rain 


Since the opening to the drawworks 
drum is exposed to the weather just as 
the open floor area of the rig is exposed, 
it is not uncommon for the brake drums 
and brake bands to get wet during a 
hard rain. The presence of water on the 
braking equipment is not desired even 
though at shallow depths the effect is 
negligible. However, on heavy loads, 
wetting of the brake bands and drum 
can cause trouble in braking. 

A remedy for this situation was pro- 
vided on one rig as shown. A simple 
protective covering was placed over the 
exposed parts of the brake band and 
drum to shelter these parts from the 
rain. The covering was a narrow piece 
of galvanized roofing material that was 
formed to fit the circular brake band. It 
was bolted to the brake band and ex- 
tended over it slightly. Any water falling 





glands at the fluid end. The flow of « 
can be seen dripping from the rods jus 
under the hose lying over the mud pum 


P 


a sides 
frame. 3 
ad ; right | 
Oil is collected in a section of fou 


inch pipe bolted across the pump ski @ 










frame and extends beneath the exposei "arrox 

section of piston rods on both cylinders wider. 

A 13-inch pipe connects this oil supp! and 1- 
with the suction.of the small pump. Th 
lubricating oil flows over the rods an 
back into the oil supply tank made fro 
four-inch pipe. The pump picks it v 
again and discharges the oil over tif 
rods to provide a continuous supply 
lubrication oil on the rods to increa¢ 

their life and efficiency of the pump. T 

sheave 

bulge | 

The b 

sheave 

in the drum opening that would othe : In 

wise wet the brakes would be deflect “"Smee 

to the bottom of the drum compartme actly ec 
and onto the derrick floor. Very litt 
time and effort was required to pla 
this inexpensive covering in place, a 
it has provided smooth, all-weathj 

braking. y 

Ty 

Rope w 

grips tl 

increas. 

poner! 
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Wsides and bend the belt. 


This Simple Test 
* ll shows Exactly How 


ine GONCAVE 


(U.S. Patent No. 1813698) 


Saves You Money! 


Pick up any V-belt having the ordinary straight 
Three things will happen, 


right before your eyes. 


(1) The top of the belt is under tension and grows 
narrower. (2) The body, under compression, becomes 


wider. (3) The sides of the belt bulge out. (Figures 1 
Mand 1-A, below.) 


How Straight-Sided 
V-Belt Bulges in 
Sheave-Groove 


Straight-Sided V-Belt 


This bulging of the straight-sided V-belt in_ its 


§ sheave-groove costs you money in two ways—(1) The 


bulge causes uneven sidewall wear—shorter life! (2) 
The bulging side cannot evenly grip the wall of the 


sheave groove—a loss in transmission efficiency! 


In figures 2 and 2-A, you see how the precisely 
engineered concave side of the Gates Vulco Rope ex- 


actly corrects this bulging. 
J 
No Side Bulge. 


Gates Vulco Rope Precise Fit in 
with Concave Side. Sheave-Groove. 

Two distinct savings result. (1) The Gates Vulco 
Rope wears evenly—longer life! (2) The entire side-wall 
grips the pulley—carries heavier loads and sudden load 
increases without slippage:—saves belts and also saves 
power! 


GATE 


AUT Rete) 
ROPE 
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DRIVES 


IN ALL INDUSTRIAL CENTERS 


REG. s. pat. OFF 


The Mark of SPECIALIZED Research 





The Concave Side is 


MORE IMPORTANT NOW 
Than Ever Before 


Because the sides of a V-Belt are what actually 
drive the pulley, it is clear that any increased load on 
the belt means a heavier load that must be transmitted 
to the pulley directly through the belt’s sidewalls. 


Now that Gates SPECIALIZED Research has 
made available to you SUPER Vulco Ropes—carrying 
fully 40% higher horsepower ratings—the life-prolong- 
ing Concave Side is naturally more important in conserv- 
ing belt life today than ever before. 
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THE GATES RUBBER COMPANY 
DENVER, U.S.A. 
The World's Largest Makers of V-Belts 
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Powerful 310-A Simplex 
EMERGENCY JACK is 


eas ating, will lift 
a 
“Get the Simplex” 
is the call on drill- 
ing jobs when men 
want quick, safe 
jack action. The 
double lever socket 
enables them to 
work in close quar- 
ters and at any 
angle. 

This 15-ton Ratchet 
Lowering jack will 
lift or lower from 
four points—on the 
pen cap, —— 
auxiliary cap shoe, 
on the serrated toe 
lift, or from any 
intermediate height 
by using the chain 
as a sling. 


Away 
LIFTING 


»}POWER 
' with this 


SIMPLEX 


310-A 
EMERGENCY 


4 ~PoINTS OF LIFT” 


SEND FOR 
BULLETIN: Oil 48 


TEMPLETON, KENLY & CO. 
1032 S. Central Ave., Chicago 44, Ill. 





line, and the 


OKLAHOMA 





LINE SCALES 


40,000 to 500,000 Lbs. Capacity! 


‘Widely used because they are al- 
ways accurate, sensitive, rugged 
—and economical. With a Line 
Scale you KNOW the pull on the 


in pounds! See your local supply 
man for details. 


LINE SCALE CO., Inc. 


907-11 SE 29th, Box 4245, Phone 6-1765 


weight on the bit, 


CITY, OKLAHOMA 
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How 1ro— Add 


Plug-type, four- 
way valves are 
used on many 
rigs to control 
the blowout pre- 
venters. It is up to 
the operator just 
how these control 
valves should be 
mounted. The de- 
signers of one 
medium - depth 
power rig fabri- 
cated the device 
illustrated to sup- 
port two plug- 
type four-way 
valves. 
The control 
valve assembly 
is a simple one, 
and it places the valve stems at a con- 
venient height for quick and easy opera- 
tion. Sturdy construction of the supports 
facilitate closing -and opening the valve. 
Both valve supports were made from 
discarded 954-inch casing, each section 
about 30 inches long. Bottom of each 
section of casing was welded to a foot 
plate which can be bolted to the derrick 
floor. Four slots are cut in the upper 
end of the casing to accept the. valves 
as shown. To firmly anchor the valves 
in their support, a short cross piece is 
welded over the connection on opposite 


Preventer Control Valve 


sides of the valve. This hold-down ca 
be seen on the line attached to the hos 
leading to the blowout preventer. Bai 
were added, ‘one to each unit, so t 
complete assembly could be handle 
with the catline. 
The device is flexible, providing cog 
trol for either one or two blowout pr& 
venters. The fluid pressure line is sho 
at bottom left equipped with heavy-duf 
valve. Flexible steel joints connect tlt 
pressure line to the nearest contr 
valve. A tee and block valve connect t 
pressure line to the second control val ¥ 


How ro—Speed Connecting Rig Hoses 


pneumatic controls of clutches, throttl¢ 
for lubricating pressure and temperatuf 
indicating instruments, and many othe 
In the modern power rig, unitizatio 


The modern power rig is equipped 
with many remote control and indicating 
instruments which necessitate a maze 
of hoses and pipes. These lines are for 





4518 LEMMON AVE. 
3718 LEMMON AVE. 





LAKEWOOD 
HOTEL 


1818 ABRAMS RD. 
3405 GASTON AVE.F 


DALLAS, TEXAS 
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Portability, dependability, and 
capacities to 830,000 Ibs. identify Lee 
C. Moore’s BIG cantilever type rotary 


drilling masts. The 129’ and 136’ 








masts will accommodate the largest 
draw works, powers, and traveling 


block equipment required for 


deep well drilling. Write for 


complete information. 
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of component parts have facilitated tear- 
ing down, rigging up and moving. The 
separation of the controls from the 
prime movers makes it necessary to 
string this maze of pipes and pressure 
lines from the engines up to the draw- 
works. Upon tearing down the rig, each 
line had to be individually disconnected 
and plugged. 

Considerable time has been saved in 
moving the rig and setting it up, as 
well as reduced wear of the connections 
through the installation of a connector 
box, which serves a purpose similar to 


the multi-pronged plugs used in the elec- 
trical field. The receptacle has been well 
protected by a heavy steel case welded 
to the engine substructure. All lines 
from the power plant and clutches ter- 
minate at this receptacle. A circular face 
plate equipped with machine unions fits 
over the receptacle as shown and is 
bolted in place until all connections are 
tight. The flexible hoses are attached to 
this face plate and continue up to the 
drawworks control panel. 

This device makes it necessary for 
only four bolts to be removed in order 
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why not the Best in Swivels ? 





KING SWIVELS 53-GA, 32-GA AND 20-GW 








Types 






class. 
world. 








also used 


long 


The 
medium 


most 
and all 


KING 


210 TERMINAL STREET 
HOUSTON.=10, 
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32-GA, 
general design, but vary somewhat in detail. 

These swivels have been field proven by several years 
of service and 
They 


swivel for 


All materials used 
suitable for 
connections are 
order of the customer. 


THE PRINCIPAL USES OF THESE 


SWIVELS ARE 


1. Drilling shallow and medium depth oil wells. 
2. Drilling water wells. 

3. Core Drilling and Geophysical Drilling. 

4. For slim hole drilling. 

5. Working over oil wells. 

6. Washing down pipe and tubing. 

7. Running with inside pipe cutting tools. 

8. Running with fishing tools. 

9. As all purpose, lightweight swivels. 


53-GA and 20-GW swivels are alike in 


have been accepted as leaders in their 


are in service throughout most of the oil 


There are no other swivels which are comparable on a 
basis of capacity in proportion to weight. 

Their high capacity in relation to their lightness make 
them ideal for use in remote and inaccessible places. 

The 53-GA is used for drilling medium depth oil wells; 
extensively on 
slim hole drilling. 

The 32-GA is used with large water well rigs and for 
drilling relatively 
strings 
operations. 
20-GW 

depth 
three and is used on water wells, core drilling rigs and 
the heavier types of Geophysical Rigs. It is also suitable 
for handling tubing in the shallower oil fields. 


work-over rigs. It is an ideal 


It is also used with 
and similar 


oil wells. 
washing _ down 


shallow 
of tubing for 


for drilling shallow and 
is the smaller of the 


swivel is used 
wells. The 20-GW 


in King Swivels are the best and 
is provided 
to the 


their purpose. Lubrication 
to API specifications or 


Order Through Your Supply Store 


EXPORT: R. S. STOKVIS & SONS, INC. 
17 Battery Place, New York 4, N. Y. 


See 1948 Composite Catalog for other King Tools 


OIL TOOLS 


PHONE W. 6-8013 
La oe) 


that six lines be disconnected. This sys 
tem can be used for all types of pres 
sure or vacuum lines that interconnec 
various parts of the rig. 


HOW TO— 


Add Foot Throttle 


Complete speed control of the engine 
can be had for cathead operations =a 
an auxiliary throttle is installed beloy 
the cathead. If the controls are grouped 
on a console near the position the drille 
occupies when making hole, the engine 
must be speeded up for using the catling, 
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and the speed reduced after the driller 
leaves the position at the cathead when 
the joint has been made up. 

It has been found that time is saved 
by locating an auxiliary throttle at floor 
level convenient for use with the right 
foot so that the speed can be controlled 
through the time necessary to use the 
cathne. The foot throttle is connected 
with the hand throttle by means of 
cables, springs for return, and toggles 
for directional control of the throttle 


rigging. 


The throttle itself is simply a vertical 


rod, or pin, having a large round head ~ 


which rises two or three inches above 
the floor at the convenient location. By 
the use of this auxiliary foot throttle, 
the man at the cathead can easily con- 
trol the power and the speed of the cat- 
head to suit varying conditions, and in- 
stantly cut the power by simply re- 
moving foot pressure, instead of having 
to walk several steps to the hand control 

















Seamless Steel Pipe 
Couplings ® Threaded on special 


machines, assuring accuracy of form, 
height, angle, and lead. Threads electro- 
galvanized—will not gall under severest 
strain. Made to A.P.I. specifications. 


SS | ears from now a 
youl] know: 


wu 

Tve bought Couplings and Flanges for 
years, and one thing I've learned: when you 
buy ‘em from Harrisburg, you're buying top 
quality every time. 


“Everybody's couplings and flanges look pretty much alike, but 
Harrisburg’s Seamless Steel Pipe Couplings and Drop-Forged Steel Pipe 
Flanges are made with that precision manufacturing know-how that 
means longer life and less upkeep. 

“Years from now you'll know—as I learned years ago—that products 
like theirs, built especially for oil field use, will give you greatest satis- 
faction in the long run.” 





on the console. 








Drop-Forged Steei Pipe 


Flanges ® Thread accuracy assured. 
They are perfect in height, angle, taper, 
and gauging—meet the most exacting re- 
quirements of oil field engineers. Manu- 
factured to A.S.A. standards. 





is at your service—gratis. 





GOT A PROBLEM in Couplings, Flanges, or Cylinders that bothers you? 


Let Harrisburg work out the answers. Our engineering department's know-how 








Harrish. « 


STEEL CORPORATION 
HARRISBURG 8, PENNSYLVANIA 
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HOW TO— 


Add Water Suppl 





The varied operations that must be 
performed during the drilling and com- 
pletion of an oil well make it useful an 
time saving to have high-pressure fresh 
water available for pumping down thd 
drill pipe. Such operations as washin 
out the hole or placing a fresh wate 
cushion in the drill pipe for a drill stem 
test, and many other jobs, require fresh 
water in the hole. 
Rig designers of one large power rig 
incorporated provisions for furnishing 
water through the standby mud pump, 
thereby making available high-pressures 
for the water if needed. This is a pre- 
cautionary measure in some cases where 
smaller pumps put up sufficient pres- 
sure to handle the job at hand, but did 
not offer the factor of safety that could 
be provided by the larger standby pump 
The manner in which this is accom 
plished is illustrated. A 2%4-inch conf 
nection has been tapped into the mug 
pump suction line on the flanged nippl¢ 
section, which is joined to the flexibl@ 
suction hose by a union. This smalle@ 
line is connected to the fresh water 
system of the rig and is equipped with 
a gate valve and other unions for eas¢ 
in setting up. 
When it is desired to supply fresh 
water at high pressures with the standby 
pump, the union in the suction line is 
uncoupled, and the union blank is in- 
serted and tightened. The water line is 
then opened to supply the pump suction 
with fresh water. 
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By J. E. KASTROP 
Staff Writer 


\\ HEN Standard Oil Company of 


Texas undertook its first venture in the 
Gulf Coast, it became a pioneer in ma- 
rine operations in the first submerged 
oil field in Texas. Standard of Texas, 
in a joint project with Salt Dome Oil 
Corporation, brought in its first wildcat 
in Galveston Bay on February 12, 1938. 
This discovery well, the State 1, was 
located just one mile offshore from Ce- 
dar Point, after which the field was 
later named. Today, there are 36 pro- 
ducing wells in the field with total oil 
production, as of April 1, 1949, of 5 
million barrels. 


Discovery date of Texas’ first under- 
vater field followed by one month The 
Pure Oil Company’s and The Superior 
il Company of California’s discovery 
pf the Creole field off Cameron Parish, 
Louisiana, first offshore the 
ulf of Mexico. 


well in 


Initial flow from the State 1 was 647 
barrels daily through a one-fourth-inch 
choke from Frio sands at 6030 feet. 
State and public sentiment regarding 
pollution and drilling operations in Gal- 
veston Bay have changed little since 
that day, and the discovery well, just 
as others that followed, was fortified 
against all forms of pollution and blow- 
outs. Under the watchful eye of V. G. 
Lund, then district superintendent for 
Standard of Texas, Loffland Brothers 
carried on a successful and careful drill- 
ing campaign with their best diesel- 
electric heavy duty rigs. The first rigs 
employed were mounted on piling while 
the power and auxiliary equipment were 
carried on floating barges. Extensive use 
was made of drip pans under all ma- 
chinery. A 77-foot section of 24-inch 
casing was first driven into the bay bot- 
tom before drilling commenced in order 





waters. 


WHEN STANDARD Oil Company of Texas and Sait Dome oil Corporation discov- 
ered the first submerged oil field in Texas, they encountered problems for which 
there was no backlog of previous experience. In more than 11 years of success- 
ful operation in Galveston Bay, production practices have been established that 


offer enlightenment to those making similar ventures in marine or offshore 
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Aerial view of the Cedar Point 
tank battery. At extreme right 
may be seen the shore station of 
Humble Oil & Refining Company, 
operator of the Red Fish Reef 
field. Pipe line right-of-way in 
the background leads to a tank 
farm at Oak Point where the oil 
is barged out. 


to eliminate pollution. Development of 
the field proceeded cautiously, but 
steadily. 

Little more than six years later, on 
June 14, 1944, Standard of Texas com- 
pleted its State 1, Tract 109, for 250 bar- 
rels daily on one-eighth-inch choke from 
the Frio at 8136-55 feet. The field is 
about 14% miles offshore from Smith 
Point, the name the field now bears. 
Continuing its exploratory campaign in 
Galveston Bay, an outpost well was 
drilled in Tract 201, approximately one 
mile northeast of the Red Fish Reef 
field. This well came in on October 31, 
1946, with a potential of 288 barrels per 
day from the Frio at 8752-66 feet. It is 
the only well in the East Red Fish Reef 
field. 


After more than 11 years of success- 
ful marine operations in Galveston Bay, 
drilling and production practices have 
been established that provide a vast 
backlog of information which has proved 
useful in the exploitation of other simi- 
lar marine fields. In the light of intensi- 
fied developments in the continental 
shelf of the Gulf Coast, a study of opera- 
tions in the first submarine field in 
Texas should reveal some interesting 
and helpful practices. 

Production of oil from beneath navi- 
gable waters that also border on com- 
mercially-developed shores is no easy 
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job. Not only is it difficult, but it is 
also costly. There are seemingly endless 
regulations, both state and federal, that 
must be followed in addition to statutes 
pertaining to onshore operations. Since 
these submerged lands belong to the 
State of Texas, the Commissioner of 
the General Land Office exercises au- 
thority in the State’s behalf. From his 
office the land is leased. The Commis- 
sioner has promulgated rules and regu- 
lations governing drilling and producing 
operations in coastal waters. These regu- 
lations specify definite casing and ce- 
menting programs, blowout prevention, 
casing testing, well head equipment 
testing, swabbing, flow lines and tank 
batteries in the bay area. These rules 








are in addition to the authority vested 
in the Railroad Commission of Texas, 
from whom the permit to drill must be 
obtained, and which body closely gov- 
erns completion and production prac- 
tices. 

After a permit has been granted by 
the Railroad Commission to drill the 
well, application must be made to the 
U. S. Army Engineers Corps for per- 
mission to erect a piling structure in 
Galveston Bay. The War Department 
granted a blanket permit for the bay 
area, with the stipulation that a detailed 
application be filed for each construc- 
tion project. 

The U. S. Coast Guard, having cog- 
nizance of navigational aids in all coastal 


Separator platform in the Cedar Point field about one mile from the Cedar Point tank battery shown 
in distant background. Two wells at right flow into separators on platform, Stock tank is used to 
test production of wells. 





Large separator platform in the Smith Point field. Fluids flow from this structure through a six-inch 
pipe line ten miles in length to the Cedar Point tank battery. C. R. Reglin, district superintendent, is 
inspecting the separator battery. 
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waters, ‘has specific rulings regarding duc 


the markings and lighting of well andgy The 
separator structures that form a hazard witl 
to navigation in the bay. This normally[y lyin 
includes a red light visible through 36if) ‘aul 
degrees of arc, operative from dusk topy 0T! 
dawn. The bay area has long been 2" t 
source of fish and oysters to the state = 
in 


and therefore is under the supervisior 
of the Texas Game, Fish and Oyster T 


Commission, whose responsibility it is feld 

to prevent pollution that would damag:f¥ of t 

marine life. to li 

The 

Cedar Point Field Roof fl 

Eight different producing horizongg ?4'T 

have been developed in the Cedar Poin he 
Of 


field since its discovery in 1938. In the 
Miocene section there are six producinggy Flt 


zones from 3050 feet to 4400 feet, pro§§ Ceda 
ducing oil ranging in gravity from 25§§ six-ir 
to 27 degrees API. The remaining prof chars 
ducing horizons are in the Frio fromf§ field 
5922 feet to 6018 feet flowing 37-gravity¥ per s 
oil. There are 36 producing wells ingg oil tl 
three state tracts (94, 119, and 118M the t 
which comprise the present productiv:f§ Fluid 
limits of the field. Daily prodictionfj at 50 
from the field is about 2000 barrel Fa; 
of oil. mile - 

Tract 94 contains two producing well: about 
one flowing from the Frio and the sec field j 
ond on gas-lift from the Miocene. Thesff Explo 
wells produce clean oil of about 368 from. 
gravity. Production flows directly to the mogr: 
Cedar Point tank battery through two well t 


2%4-inch lines. This lease averages abou: 
200 barrels daily. 

In Tract 118 are 26 producing wells 
five on gas-lift. Three additional well 
have been shut in due to excessive water 
production. Two producing wells flow 
directly through one 2%-inch line to the 
Cedar Point tank battery where the gas 
is separated to furnish the shore station 
gas for treating and other purposes 
Two 4-inch lines handle productio 
from the separator batteries to the shor# 
battery where the fluids are treated ani 
the water removed. Daily oil productio 
from Tract 118 is about 1600 barrels. 

Five wells produce in Tract 119, ont 
on gas-lift. There is one dead well o 
the lease, and one well has been shut ingf 
Production is carried from the separato 
battery in the field to the shore statiot 
through two 2%4-inch lines. Averag 
production of the lease is slightly ove 
300 barrels of oil daily. 
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Smith Point Field 


This field is located 114 miles offshor 
from Smith Point in Galveston Bay iglooking | 
State Tracts 109 and 110. Exploratiogftead inst 
was by reflection seismograph as earlgSay. Enci 
as 1929. The field was discovered byte a bott 
Standard of Texas’ State 1 (Tract 109Putomatic 
which was completed June 14, 1944, witifrops abi 
a potential of 250 barrels of oil dailfighting a 
through a one-eighth-inch choke. ._Propenerator 
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duction is from the Frio at 8130-55 feet. 
The structure is a faulted domal uplift 
with the productive structural closure 


arding 
ll and 


wont lying on the upthrow side of the strike 
th 36ify ‘ault. There are now two productive 
isk tof) 20rizons in the field, both of which are 
een :fy 0 the Frio: 8114-54 feet (Smith Point 
statef) and which produces 42-gravity oil), 
vision and 9442-58 feet (gas). 
Dyster There are 12 producing wells in the 
- it ist feld, five of which are on gas-lift. One 
amagey of the 12 wells produces sufficient gas 
to lift oil from the five gas-lift wells. 
" The field produces about 4300 barrels 
Hof fluid daily, 1900 barrels oil and 2400 
rizongg barrels water. Cumulative production to 
Poinfy April 1, 1949, was approximately 2,500,- 
In they 000 barrels of oil. 
jucinggy Fluids from this field flow to the 
, prope Cedar Point shore station through a 
ym 2:8 six-inch line about ten miles long. Dis- 
> prope charge pressure cn the separators at the 
fromps field is maintained at about 150 pounds 
ravityes per square inch to carry the water and 
lls inf oil through the line. Pressure loss in 
1188} the ten-mile line is about 100 pounds. 
luctives Fluid reaches Cedar Point separators 
tuctiongs at 50 pounds per square inch. 
parrelf East Red River Fish Reef field is one 
mile northeast of Red Fish Reef field and 
wells about five miles southeast of Smith Point 
e sec field in Galveston Bay, State Tract 201. 
Thes Exploration included subsurface geology 
ut 36% from other bay wells and reflection seis- 
to thif mograph. The discovery well, and only 
h two well to date, is Standard of Texas’ State 
: about 
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fEshort 

Bay iglooking down the “pig pen” at a typical well- 
oratiomead installation on producing wells in Galveston 
s earl¥8ay. Encircled is a storm valve used in addition 
red byto a bottom-hole storm choke. This valve closes 
ct 109Putomatically when pressure in the flow line 
44, witilrops abnormally due to a line break. Note 
1 dailfighting at left, Small derrick supports windmill 
e, Propenerator which furnishes power for the light. 
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1 (Tract 201) which was completed 
October 31, 1946. The well was brought 
in with a potential of 288 barrels oil 
daily from the Frio at 8752-66 feet. Total 
depth of the discovery well was 11,390 
feet. Standard of Texas subsequently 
drilled one additional well which was 
dry and abandoned at 9583 feet. State 1 
is the only well in the field now produc- 
ing about 80 barrels of oil daily. Cumu- 
lative production as of April 1, 1949, 
was 53,000 barrels of oil. Production 
flows through a 2%4-inch line to the 
separator platform at the Smith Point 
field, from which it joins the flow stream 
from the latter field through a six-inch 
pipe line to the Cedar Point tank battery. 


Production Practices 


The problems of separating produc- 
tion from each State tract for bookkeep- 
ing purposes, and of separating oil re- 
quiring no treating from emulsified 
fluids, offer a challenge to the produc- 
tion engineer. Terminus of all fluid pro- 
duction from Standard of Texas’ three 
fields (Cedar Point, Smith Point and 
East Red Fish Reef) is the tank battery 
on shore at Cedar Point. The battery is 
shown in the aerial view. About 4000 
barrels of oil per day are treated and 
stored at this battery. Total storage ca- 
pacity for oil at Cedar Point is 12,000 
barrels. It is divided according to field 
and leases as follows: In the Cedar 
Point field, 1000 barrels for Tract 94, 
4000 barrels for Tract 118 and 1000 bar- 
rels for Tract 119; and a total of 6000 
barrels for the Smith Point and East 
Red Fish Reef fields, the production 
from which is combined. 


Production from two wells producing 
clean oil from ‘T'ract 94 in the Cedar 
Point field flows directly into two 500- 
barrel tanks. From Tract 118 in this 
field, two wells flow directly to the 
shore battery through one 2%-inch line. 
These wells are relatively high-pressure 
and gas separated from the fluids is 
used as fuel for the heater treaters and 
for other station purposes. Two four- 
inch lines carry the remaining produc- 
tion from this lease to the treaters at 
Cedar Point. Fluids from one line flow 
directly to a heater to remove emulsified 
water and then to storage. The other 
line leads first to a free water knockout 
before connecting to another heater, and 
then to storage. Two 2%-inch lines 
carry production from Tract 119 to the 
Cedar Point tank battery. Fluids first 
enter a separator before going to a small 
heater treater to remove some water. 
Additional water is removed by a 750- 
barrel gun barrel tank before the oil 
flows into two 500-barrel storage tanks. 

Of the 4300 barrels per day fluid pro- 
duced from the Smith Point and East 
Red Fish Reef fields, 2400 barrels are 
salt water. This production flows from 
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Generalized map showing relation between 
fields, Cedar Point tank battery, and district 
field offices at Barbour’s Cut. 


the field to the Cedar Point tank battery 
through a six-inch line. Fluid flows 
through two separators hooked up in 
parallel, then through a free water 
knockout, after which it flows through 
a seven-inch header to three heaters also 
operating in parallel. Oil is then stored 
in three 2000-barrel tanks. 

The Pasotex Pipe Line Company 
moves all. this oil through a six-inch 
pipe line to Oak Point, about two miles 
away, where it flows into storage tanks 
awaiting delivery to nearby refineries 
by barge. The pipe line station pumps 
only during daylight hours which is 
sufficient at present to take care of all 
production from these fields. Three gas 
engine-driven rotary gear pumps are 
operated in parallel, requiring one sta- 
tion foreman gauger. 


Separator Platform 


Separator plattorms were erected at 
strategic points in Cedar Point field and 
in the Smith Point field. These separa- 
tor batteries perform two primary func- 
tions: (1) They eliminate stringing indi- 
vidual flow lines from each well to the 
shore station, and (2) they provide a 
means of periodically testing individual 
well production. 

Illustrated is a typical separator plat- 
form made from creosoted piling. The 
main platform is about 14 feet above 
high water, heavily cross-braced and 
boarded over with two-inch creosoted 
planking. Flow lines from each well 
lead up to separator platforms and con- 
nect into a flow line manifold. From the 
manifold, the pumper can control the 
flow of fluid from each well, allowing it 
to flow through the lease separators or 
through the test separator. The Smith 
Point platform contains two separators 
to handle production from Smith Point 
and from East Red Fish Reef. A third 
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separator is used in series with the first 
two to insure complete separation of 
fluid from gas, which is now being 
flared. This practice prevents any con- 
densate or oil from being discharged 
into the flare line. A large separator 
and 500-barrel stock tank are employed 
as a well test hookup. Each well is 
tested periodically to determine its per- 
formance. A fourth high-pressure sepa- 
rator is used at the Smith Point separa- 
tor platform to knock out any liquids 
produced from the gas well furnishing 
gas for the five gas-lift wells in this 
field. All gas for lifting purposes is 
carefully metered. 


Safety Features 


Production practices from marine 
fields must necessarily include more 
precautions against pollution than in the 
case of similar fields on shore. Since 
everyone has access to the bay waters, 
additional safety measures must be taken 
to guard against broken flow lines occa- 
sioned by dragging anchors, wave ac- 
tion, corrosion, etc. Common practice 
for wells of this type is to place a storm 
choke in the bottom of the tubing to 
shut off the flow if there is an excessive 
pressure drop due to a line break. An 
additional measure is the installation of 
a storm valve on the flow wing of the 
Christmas tree. This valve is shown en- 
circled in the photograph of a typical 
well head installation. This type valve 
also acts on a pressure differential, al- 
lowing a small steel ball to drop onto a 
seat to block the flow of fluid. The valve 
remains closed until the ball is manu- 


ally removed from its seat after the 
back pressure on the flow line is re- 
turned to normal. 

Precautions against overflowing the 
testing tanks on each separator platform 
were included to stop the flow of fluid 
into the testing system in case weather 
prevented the pumper from returning to 
the platform and diverting the flow 
stream back into the production separa- 
tors. This system is unique and will be 
described in more detail in a future 
article. Dog houses are installed on each 
separator platform to afford protection 
to the pumper when he makes up his 
daily reports. The dog house on the 
Smith Point platform is separated from 
the main structure by a steel walkway. 
This section would prevent a fire from 
burning up the complete structure if 
lightning should fire it. 

All equipment units on these open 
separator platforms are securely an- 
chored by guy wires to protect them 
from being blown over in a hurricane. 
In 11 years of operation winds have not 
been of sufficient velocity to do any 
damage. 


Production and Transportation Costs 


Production costs to get oil from each 
well into the pipe line vary widely due 
to the amount of treating and servicing 
required for each well. In the case of 
oil produced from Tract 94 in the Cedar 
Point field, the production cost per bar- 
rel is relatively low. But in the high 
water-oil ratio wells producing on gas- 
lift in the Smith Point field, production 





Battery of emulsion treaters at the Cedar Point station. Considering total production, an estimated 
50 percent salt water is handled and separated from the Cedar Point and Smith Point fields. Storage 
tanks are in background. 
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costs are exceedingly high. Average pro 
duction cost per barrel from marin 
fields is considered to be about 25 cent; 
more than the average production cos 
per barrel from comparable fields o1 
land in this area. 


To adequately service and operate its 
Galveston Bay wells, Standard of Texas 
employs eight boats and three large stee 
service barges. Two of the eight boats 
are tugs, while the remaining six ard 
One 


tug is on call at all times during drilling 


personnel boats of varying size. 


and workover operations, while the sec; 
ond tug is used enly during an eight; 
hour day. Personnel boats are availabld 





at all times. Five of the personnel boats 









are company owned, and the other is 
rented on a contract basis. 
Transportation difficulties and the ab; 


normal characteristics in producing ma- 


~ 


rine oil fields require considerably more 
men than would normally be employe 


for a similar area on land. A total of 35 
men is required to handle the produc- 
tion and mainteriance of the company’s 
wells in Galveston Bay. This group in- 
cludes the following types of personnel: 





















District Foreman ........<. 1 
Assistant Foreman ......... 1 
Petroleum Engineers ....... Z 
legis! ooh neato otters 3 
Drilling Foreman .......... 1 
INC CR ARI’ fxd ona tes heres 1 P 
Assistant Mechanic ......... 1 
KGamG ME IGHOES << boc. cateets s 2 7 
Relief Gang Pusher......... 1 
ener ee 6 
SG AREIOR oo catia ona edie os eee 6 
Pumpers and Gaugers....... 10 same 
— + Free 
_ EN Cae meee yeee™ > 35 fRuction 
clean 
Piling and platform construction inj the i 
the Bay is done by contract, as well as hown 
is the job of laying flow lines under the je hang 
. the ph 
water. The personnel list shown above 
includes’ only company-employed men. ieiva 
, bein 
A Job Well Done ch the 
That Standard of Texas has, for moref under 
than 11 years, developed and produced; js jus 
oil wells in Galveston Bay to the satis-ganoth 
faction of five or six regulatory bodies, en 
and in the face of excessive costs, is 4 inforr 
tribute to sound management and skilled Lig 


engineering. Experience gained and pro- 
duction methods established should be 


a helpful guide in the development of hey > 
other marine and offshore fields. brado; J 
sti, Fe. 
bkhaven 
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= to remove 
: paraffin! 





, 3 
1 
* P 
a 2 
|| Free Pumping aces it by 
1 
the turn of valve 
} 
10 same Fluid Power that operates and retrieves the bottom 
— Free Pump is available to remove paraffin from the 
35 Ruction tubing—and at NO EXTRA COST! 
cleaning of paraffin out of a Free Pump well requires 





ion ing the insertion of a Kobe Soluble Plug in the injector, 
vell agiown in the photograph, right. By a turn of the 4-Way 
ter thef handle, oil pressure is directed down the tubing, push- 
[the plug through the paraffin zone. 
above : ; 
wax dislodged from the walls of the tubing by the mov- 
| mend tug is then pumped out with the production oil. The 
, being soluble in oil, dissolves. The ease and speed with 
ch the job is done makes it possible to keep wax continu- 
r moréfunder control. 





oducedfs is just another of the many advantages of Free Pumping 
- satis-§ another example of how Free Pumping reduces operat- 
bodies, costs. 2 
s, is af'formation about Free Pumping and its adaptation to 
skilled production problems, call your local Kobe representa- 

. Do it today! 
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Field and Laboratory Tests of 





for Controlling Corrosion in Gas Condensate Wells 


Part 7 


THE PROBLEM AND A RESUME OF RESULTS OBTAINED 


= Bureau of Mines began its in- 
vestigation of the use of chromates for 
controlling corrosion in gas-condensate 
wells in 1944, and since then, the results 
of field and laboratory tests have in- 
dicated that these compounds are effec- 
tive and economical inhibitors. Rates of 
corrosion in the flowstring now can be 
reduced to negligible values by maintain- 
ing low concentrations of the inhibitor 
in the water phase of the flowing fluid. 
The chromates are not equally service- 
able in all weils and fields, and the 
principal problem of their use is one of 
preventing chemical reduction to in- 
soluble hydrous chromic oxide which 
may be deposited on the walls of the 
tubing and obstruct flow. Maintaining a 
high pH in the flowstream by injecting 
alkalies with the chromates and avoiding 
high concentrations of the cromates in 
the flowstream are effective methods of 
minimizing the reduction of chromates 


by substances that occur in some reser-- 


voir fluids. Costs of chemical treatment 
in two gas-condensate fields indicated 
that. corrosion protection by means of 
sodium chromates and alkalies adds less 
than $1 to the expense of producing a 
million cubic feet of gas. 

Although sodium or potassium chro- 
mate as the principal or sole ingredient 
of some corrosion-inhibiting materials’ 
had been in extensive use in other in- 
dustries for many years, little was known 
before 1944 concerning the effective use 
of these compounds for preventing cor- 
rosion in gas wells. Accordingly, labora- 
toty tests were made to determine 
whether sodium chromate would inhibit 
corrosion of steel by aqueous solutions 
of carbon dioxide, by the fatty acids, and 
by phenol because these substances are 
‘believed to be causes of corrosion in gas- 
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condensate wells. The favorable results 
obtained in the laboratory led to tests at 
wells in the Opelika (East Texas) and 
Cotton Valley (Northeast Louisiana) 
fields, and this report, completed Feb- 
ruary, 1949 is a continuation of a report’ 
published in 1946 in which the early 
experimental results obtained in the 
laboratory and field were presented. 
Chromates now are being used in sev- 
eral gas-condensate fields of the Gulf 
Coast area. Sodium dichromate has been 
used extensively by The Texas Company 
for control of corrosion in wells in the 
Erath (South Louisiana) field since July, 
1945. In April, 1948, Waldrip’ presented 
the results of a survey made to deter- 
mine the extent to which corrosion was 
being combated by chemicals injected 
into the flowstream of gas-condensate 


wells. Replies to a questionnaire sent by 
him to 23 operating companies concerned 
1334 wells, of which 130 were being 
successfully treated with chemicals. Neu- 
tralizers (ammonia, soda ash, sodium bi- 
carbonate, and like materials) were 
being used in 53 wells. Organic inhibitors 
were being used in 28 and chromates in 
49 of the wells. The survey indicated that 
the number of wells scheduled to receive 
chemical treatment was soon to be in- 
creased to 232, of which approximately 
30 percent would be treated with chro- 
mates or with chromates combined with 
alkalies. 

The Cotton Valley field, where most 
of the Bureau of Mines tests were made, 
is one of the first gas-condensate fields 
in which the effects of corrosion on well 
equipment were observed. At one time 
30 of the 76 producing wells were sub- 
ject to various degrees of corrosive at- 
tack. Hock,® in a report on corrosion 
costs in the Cotton Valley field, esti- 
mated that the cost of repairing 13 wells 
that required work-over in a 3-year pe- 
riod averaged $3906 per well. The esti- 
mate did not include the cost of repair- 
ing damage to connecting lines and 
other surface equipment or the loss of 
use of wells under repair. Wells com- 
pleted in the Bodcaw sand and subject 
to corrosion were estimated to produce 
an average of 4177 million cubic feet of 
gas between work-over jobs. 


. 


Summary of Bureau of Mines Test 
Results 


It was determined early in the tests in 
the Cotton Valley field that the use of 
relatively inexpensive quantities of the 
chromates would reduce the rates of cor- 
rosion of well equipment to negligible 
values. Rates of corrosion of test cou- 
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pons installed in the well head could be 
reduced from 0.045 ipy (inches penetra- 
tion per year) to 0.002 ipy, and at the 
same time the iron (Fe) contained in the 
effluent water could be reduced from 100 
parts per million toy3 ppm by injecting 
1.23 pounds of sodium chromate and 
1.95 pounds of sodium hydroxide into 
the well to flow with each million cubic 
feet of gas produced. Such treatment 
of the well provided an excess of chro- 
mates in the effluent water, averaging 75 
ppm, so that the yellow color of a water 
sample withdrawn at the well head af- 
forded ready indication that the treat- 
ment was proceeding effectively and sat- 
isfactorily. Moreover, the flow capacity 
of the tubing was not changed by such 
treatment, and reaction products appar- 
ently were carried to the surface in the 
flow stream as rapidly as they were 
formed. 


Determining Treatment Variance 


The greater part of the experimental 
effort in the field was directed toward 
determining how much the treatments 
could be varied without loss of required 
benefits and what results would be ob- 
tained when values of important control 
factors were varied over wide ranges. As 
the flowing fluid, the well, and the op- 
erating conditions were not representa- 
tive of all gas-condensate wells requiring 
protection against corrosion, controlling 
factors were varied to extremes, so that 
the information obtained would be ap- 
plicable to as many wells and conditions 
of operation as possible. 

The pH of the liquid water flowing 
through the tubing was found to be an 
important factor in controlling the con- 
version of soluble chromates to insoluble, 
reduced chromium compounds. Chromic 
acid injected into the flow stream caused 
the effluent water to have a pH of 5.1, 
and the equivalent of 2.66 pounds of 
sodium chromate per million cubic feet 
of flowing gas was reduced to deposit- 
forming, hydrous chromic oxide. The 
flow capacity of the tubing was lowered 
by this treatment. Sodium dichromate, 
sodium chromate, and sodium chromate 
plus sodium hydroxide each were in- 
jected in a series of tests to provide suc- 
cessively higher values of pH in the flow 
stream. The combination of sodium 
chromate and sodium hydroxide rendered 
the water in the flow stream the most 
alkaline; the pH of the effluent water 
averaged 7.7. In this alkaline treatment, 
only 1.20 pounds of sodium chromate 
per million cubic feet of gas were re- 
duced to chromic oxide, and the flow 
capacity of the tubing was either main- 
tained or increased as the deposits on 
the walls of the tubing resulting from 
former ‘well treatments were removed by 
the flow stream. 


It was found also that excessive con- 
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FIGURE 1. Schematic representation of equipment in test well. 


centrations of chromates in the flow 
stream were conducive to reduction of 
the inhibitor to insoluble, non-protective 
compounds. On the basis of the results 
of 12 tests with mixtures of sodium chro- 
mate and sodium hydroxide, the quantity 
of inhibitor consumed during the flow of 
a million cubic feet of gas was 1.33 
pounds when the concentration of sodium 
chromate in the effluent water averaged 
373 ppm and 1.20 pounds when the con- 
centration of surplus inhibitor in the 
produced water averaged only 75 ppm. 


Treatment Results 

The treatments involving the lowest 
concentrations of sodium chromate in 
the flow stream maintained or increased 
the flow capacity of the tubing; exces- 
sive concentrations of the inhibitor, how- 
ever, resulted in a lowering of its flow 
capacity. Similar results were obtained 
in five tests with sodium chromate as the 
sole treating agent. A concentration of 
50 ppm of sodium chromate in the efflu- 
ent water was enough for complete cor- 
rosion control throughout the entire 
length of the tubing and the christmas 
tree. 


The results of these tests in which the 
rate of injecting inhibitor into the well 
was varied suggested that inhibitor con- 
centrations in the flow stream could be 
further lowered and inhibitor conserved 
by diluting the flowing solvent phase 
with large volumes of injected water. 
Consequently, tests with both sodium 
chromate and sodium dichromate solu- 
tions were made in which six to 86 gal- 
lons of water were pumped into the 
annular space between the casing- and 
tubing per million cubic feet of gas pro- 
duced. Although this range of injection 
rates provided for increasing, by a factor 
of 6 or more, the volumetric rate of flow 
of water entering the tubing and, by a 
factor of 2, the volumetric rate of flow 
of water flowing through the christmas 
tree, results obtained did not show that 
advantage was gained by diluting the 
flow stream with water. It was estimated 
that in the absence of injected water a 
million cubic feet of gas entering the 
tubing was undersaturated to the extent 
of five gallons of water. For most of the 
field tests, a minimum of 20 gallons of 
water was injected into the well per 
million cubic feet of gas produced so 


Production Section * 143 





that liquid water would be available to 
carry the inhibitor through the bottom 
400 or more feet of tubing. 

The cost of using chromates for pro- 
tecting wells against corrosion depends 
to a considerable extent on the cost of 
special equipment used in the treatments 
and on the extent of the precautions 
which are taken against such a hazard as 
possible loss of control of wells through 
failure of high-pressure equipment. Ex- 
perience of operators in the Erath field 
with injecting sodium dichromate into 
wells indicates a total cost of $11.33 per 
day per well. Costs of similar operations 
in the Sheridan field of injecting a com- 
mercial inhibitor into wells average $7.87 
per day per well. Injection operations in 
the two fields are similar in many re- 
spects; and if the cost of the extra string 
of casing used in wells in the Erath field 
is not considered, the average of injec- 
tion costs for the two fields is $6.32 per 
day per well. Cost records in both fields 
are based on average production rates 
exceeding 6.3 million cubic feet of gas 
per day per well; and, on the basis of 
these records, corrosion protection by 
means of chromates adds less than $1 to 
the cost of producing a million cubic feet 
of gas. 


Adapting Chromate Treatment to 
Individual Wells 
On the basis of the information ob- 
tained over a period of 20 months during 
the testing of the well in the Cotton Val- 
ley field, the following procedure is rec- 
ommended for adapting the chromate 
treatment to individual wells: 
1. Before attempting to treat a well, 
determine the concentration of iron in 
the effluent water; and measure, by 


means of coupons exposed in the well 
head, the corrosiveness of the flowing 
fluid. Determine also the flow capacity 
of the tubing. . 

2. If the concentration of calcium and 
other alkaline earth metal salts in the 


effluent water from the well is low 
enough to permit the use of alkalies for 
increasing the pH of the water flowing 
in the tubing, inject into the casinghead 
to enter the flow stream at the tubing 
entrance a solution of sodium hydroxide, 
soda ash, or sodium bicarbonate at such 
a rate that the pH of the effluent water 
will be increased to approximately 7.7. 
The effluent water then may contain as 
much as 5000 ppm of the bicarbonate 
radical and perhaps an appreciable con- 
centration of the carbonate radial. 

3. Inject enough water with the alkali 
to saturate the flowing hydrocarbon fluid 
at the tubing entrance and provide an 
excess of liquid water for carrying the 
alkali in solution. A chart has been pub- 
lished (1, Figure 12) showing the rela- 
tion between pressure, temperature, and 
the water-vapor capacity of lean, hydro- 
carbon fluids, that can be used to esti- 
mate the rate of injection of water nec- 
essary to saturate the flowing fluid. 

4. Determine over a period of time, by 
means of weight loss of the exposed well 
head coupons and the concentration of 
iron in the effluent water, the corrosion 
control that is gained by increasing the 
pH of the effluent water. Determine, 
also, if there is any change in the flow 
capacity of the tubing. 

5. Inject sodium chromate with the 
alkali in such concentration that the ef- 
fluent water has a definite yellow color. 
A concentration of 50 ppm of a chro- 
mate is adequate and will provide a color 
that can be readily identified. If concen- 
trations of the chromate much greater 
than 50 ppm are maintained in the efflu- 
ent water, the consumption of sodium 
chromate may increase, in which event 
an accumulation of reduced chromium 
compounds in the tubing may result. 

6. From the weight loss of well head 
coupons and the concentration of iron 
in the effluent water, obtain frequent 
measures of the corrosion control gained 
by injecting sodium chromates. Also 





FIGURE 2. Surface equipment at test well in Cotton Valley, Louisiana field, including tank for 
storing chromate solutions under pressure. 
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periodically measure the flow capacity 
of the tubing. 

7. In some wells in certain fields, the 
quantity of a chromate reduced to in- 
soluble compounds in the flowstream is 
large enough to cause the formation of 
deposits of hydrous chromic oxide on 
the interior walls of the tubing. If the 
flow capacity of the tubing in such wells 
under treatment gradually decreases and 
the decrease is not due to deposits of 
alkaline-earth carbonates, diminish by 
small decrements over a period of weeks 
the weight of sodium chromate being 
injected per million cubic feet of gas 
produced; decreasing the weight of 
sodium chromate injected may result in 
a sacrifice of some corrosion control. 
As the concentration of sodium chro- 
mate in the effluent water diminishes 
below approximately/40 ppm, the pro- 
tection afforded metal surfaces will be 
less and less effective, and the rate of 
corrosion will increase. 

Test results obtained in the field and 
laboratory have shown that the rate of 
corrosion attained in the presence of 
traces of chromates differs only slightly 
from the rate of corrosion that would 
prevail in the absence of sodium chro- 
mate treatment. In adjusting the treat- 
ment for the well and the prevailing 
operating conditions, the weight of so- 
dium chromate injected per million cubic 
feet of gas should be that which will 
give maximum possible corrosion pro- 
tection and yet maintain the required 
flow capacity of the tubing. Coupons ex- 
posed in the well head will indicate if 
the christmas tree fittings and the upper 
lengths of tubing are not adequately§ 
protected by the modified treatment; 
concentration of iron in the effluent 
water will indicate the extent to which 
the entire flowstring is subject to cor- 
rosion. 


Equipment Used in Treating Test W 


The test well in the Cotton Valleyg™ 
field is one of those producing gas-con 
densate fluid from the Bodcaw forma . 
tion at a depth of 8460-90 feet. Figural 
1 shows schematically the equipment i 
the well and the method of mixing thé 
inhibitor solution with the fluid fro 
the reservoir at the entrance of thg 
tubing so that the full length of the in 
side of the tubing can be _ protecte¢ 
against the corrosive action of the flow 
ing fluid. The lower ends of the tubing 
and casing, their positions with respec 
to the productive formation, and th 
perforations in the tubing are shown i 
true vertical scale. The illustration 0 
surface fittings is entirely schematic an 
omits many details. The installation als 
includes 900 feet of 1334-inch and 59 
feet of 9%-inch casing in addition t 
equipment shown in Figure 1. 


Before the corrosion control tesf 
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Here’s why 


FABRICATED STEEL POWER END. Fabriform 
construction provides an extremely rigid, 
strong and compact unit. Steel skids, built 
integral with the power frame, considerably 


reduce pumpweight and overall dimensions. 


ECCENTRIC ASSEMBLY. One piece eccentric 
strap equipped with roller bearings at both 
ends assures quiet, efficient and trouble-free 


operation. Entire assembly is flood-lubri- 
cated from main oil bath. 


GEARING, Forged alloy steel herringbone 
gears maintain perfect axial balance and 
provide quiet and efficient speed reduc- 


tion. Two-piece main gear mounted on 
self-aligning roller bearings. 


LUBRICATION. All running parts flood- 

lubricated by a positive-splash sys- 

tem,eliminatingtroublesome oil pumps 
and grease connections. Large diam- 


eter, high-capacity roller bearings as- 
sure long, trouble-free operation. 


CROSSHEADS AND GUIDES. Hard 
chrome-plated heat-treated steel 
crossheads run on renewable guides. 
Heavy duty needle roller bearings 
used in crosshead pin assembly. 


STUFFING BOX COMPARTMENT. Pis- 
ton rod connects to crosshead exten- 
sion in large, open compartment for 
easy piston rod replacement. Power 


end fully protected against intru- 
sion of mud. 





“EXPOSED” LINER. Fluid liners packed 
off at both ends and exposed to view. 
This patented construction permits 
immediate and unfailing detection of 
mud leakage before serious washouts 
can occur. Liners can be easilyremoved 


as they cannot become locked by sand. 


DIRECT FLOW DESIGN. Full openings 
and large passages permit free, unob- 
structed fluid flow. This direct flow 
design assures low fluid velocities and 


highest volumetric efficiency. 
SCO DERRICK & EQUIPME! 


CAST STEEL FLUID END. Electrically 
welded, cast-steel fluid end provides 
maximum strength with minimum 
weight. The all steel construction of 





EQUIPMENT COMPANY 
Texas LOS ANGELES, CALIFORNIA Dallas, Texes 


the fluid end permits repairs to be 


made in the field by the utilization 
of welding. 





were begun in October, 1945, the tubing 
in the well and the fittings below the 
master gate were last inspected in Sep- 
tember, 1943. The tubing had parted in 
the joint below the tubing hanger, and 
1799 feet of tubing had been installed 
to replace that which had been affected 
by corrosion. Rate of corrosion in the 
well presumably did not change during 
the 24 months that elapsed between the 
time of this inspection of the tubing 
and the date on which the inhibitor in- 
jection tests were begun. A record of 
corrosion in the Cotton Valley field® 
shows that wells in the Bodcaw forma- 
tion subject to corrosion produce an 
average of 4177 million cubic feet of gas 
at a rate of 4.93 million cubic feet per 
day before requiring inspection and 
work-over. On that basis, the test well 
would flow 28 months between work- 
overs and was within four months of 
another work-over when the injection 
tests were begun. 

In November,’ 1946, while the injection 
tests were in progress, the tubing in the 
well was surveyed to a depth of 3000 
feet by means of a tubing caliper. Very 
little corrosion of the inner walls of the 
tubing was indicated by the caliper sur- 
vey, except in a single joint at approxi- 
_ mately 2800 feet depth. In this joint-a 
0.13-inch deep pit was located near the 
base of a top upset. In June, 1947, after 
the injection tests had been completed, 
the well was “killed” by filling it with 
water and the tubing removed for 
thorough inspection. Threads in the 
tubinghead fittings indicated that some 
corrosion had taken place there, and a 
short nipple of tubing immediately be- 
low the tubinghead was damaged to the 
extent that it had to be replaced. The 
remainder of the tubing showed very 
little evidence of corrosion. 


Surface Equipment 

Figure 2 is a photograph of surface 
equipment at the well. Mechanical de- 
tails of the christmas tree and connec- 
tions shown include the trap down- 
stream from the choke and a bolt-type 
coupling-covered opening in the flow- 
line just beyond the trap through which 
a coupon was inserted for exposure in 
the flowstream. A second coupon was 
mounted in the flowline downstream 
from the first coupon at the opening in 
the vertical pipe where a sampling noz- 
zle was installed when liquid:gas ratios 
of the hydrocarbon fluid were to be 
determined. 

To expedite the tests requiring large 
quantities of water, the 217-gallon capac- 
ity propane storage tank shown in the 
lower left corner of the photograph was 
used to contain the treating solution 
under a pressure of approximately 60 
pounds per square inch. Water for the 
solution was drawn from a tank near the 
well, and the solution was mixed in the 
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barrels before it was transferred to the 
storage tank by means of a hand pump: 
The equipment for handling water was 
selected for special quantitative injec- 
tion purposes rather than for routine 
service and permanence. Permanent 
equipment for general corrosion con- 
trol, where large volumes of water must 
be injected into the well, could consist 
of a suitable high-pressure trap in the 
flowline from the well for collecting 
water continuously, and a pump for re- 
turning water to the casinghead from 
the trap. 

The diaphragm-actuated injecting 
pumps used at the well during the first 
12 months of the tests have been de- 
scribed in a previous report.2 Pump 
valves for high-pressure service with 
interchangeable, precision - machined 
cones and seats were made especially 
for the tests. Improved models of such 
pumps with tanks, constructed for high- 
pressure service, now sell at $175 to 
$350, depending upon the pressure and 
volumetric capacity requirements. The 
gasoline - engine - driven pump installed 
for the tests that involved the injection 
of relatively large volumes of water is 
shown in Figure 3. Only the cylinder 
and piston of this pump were especially 
made; other parts were assembled from 
various sources at a total cost of ap- 
proximately $250. By changing the drive 
pulley on the engine crankshaft and the 
speed of rotation of the engine, the 
capacity of the pump could be varied to 
inject from 50 to 300 gallons of solution 
into the well a day. These volumes of 
solution were pumped from the storage 
tank, where the pressure was 50 to 75 
psi, into the casing against a pressure 
of 2150 psi. Gasoline rather than natural 
gas was burned in the engine to assure 
continuous operation of the pump while 
the tests were in progress. 

The analysis of the water used in pre- 
paring the solutions that were injected 
into the well is given in Table 1. This 
water contained 35 ppm of calcium and 
10 ppm of magnesium as compared with 
the 5 ppm of calcium and 1 ppm of mag- 
nesium in the water taken from the 
well when treating solutions were not 
being injected and an average of 5 


TABLE 1 


Water used in preparing solutions for in- 
jection into test well 














Concen- 
tration, 
Component in Average, 
Solution Formula p-p.m. 
ORME So oceanic Ca 35 
Magnesium........... Mg 10 
Sodium....... 2 pea toNs Na 22 
NRE SURI ae ee Fe 
Carbonate radical...... COs 
Bicarbonate radical. ... HCOs 174 
Sulfate radical......... SO4 
Chloride radical. ...... Cl 23 
Total solids by evapora- 
J er aaa 188 








ppm of calcium and 1 ppm of mag- 
nesium found in the effluent water when 
solutions were being injected. The cal- 
cium and magnesium in the treating 
water probably were precipitated in the 
barrels and in the storage tank when 
the alkaline treating solutions were 
mixed because analyses did not show 
significant amounts of these alkaline- 
earth elements in the solid material de- 
posited on the wall of the tubing or in 
the water from the well. 

Flow stream pressures were measured 
by means of a piston gauge mounted in 
the shelterhouse and connected through 
copper tubing to the tubinghead and 
casinghead. The rate of flow of fluid 
from the well was measured by an ori- 
fice meter equipped to record differential 
pressures in a flowstream containing a 
liquid phase. As all the fluid from the 
well flowed through a pipeline directly 
to the cycling plant, liquid:gas ratio 
measurements could not be made at the 
well except by occasional tests with 
portable equipment operated on less than 
1.0 percent of the flowstream. Of the 
three phases flowing from the well (gas, 
liquid hydrocarbons, and liquid water) 
only the volume of the gas was meas- 
ured continuously. The quantity of the 
liquid-water phase was of the greatest 
interest from the standpoint of corrosion 
control, but because it could not be 
measured, the quantity of water flowing 
with the fluid was estimated from pres- 
sures and temperatures in the reservoir 
and flowstring. As the volume of the 
water was directly proportional to the 
quantity of gas produced, all injection 
and recovery data were referred to a re- 
covery of a million cubic feet of gas as 
a basis for comparison. 

A substantial part of the data gathered 
in connection with the tests on the Cot- 
ton Valley field well was obtained in 
the field laboratory. Figure 4 shows 
most of the laboratory equipment used 
daily in analyzing water from the tubing- 
head of the well. The electric oven was 
used to evaporate samples of water 
when making total solids determina- 


. tions; color disks and indicators were 


used for measuring the pH of the water, 
and the photelometer shown in the 
hands of the operator was used in de- 
termining the concentrations of iron and 
chromates in the effluent water. Proce- 
dures for making colorimetric tests for 
iron and chromates are described in a 
booklet of tentative methods assembled 
by the NGAA Corrosion Research Rroj- 
ect Committee.‘ Other laboratory tests 
requiring special apparatus were made 
from time to time. 


Composition and Phase State of 
Flowing Fluid 


Knowledge of the phase state and 
composition of the fluid flowing in the 
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FIGURE 3. Engine-driven pump for injecting 
casinghead of well. 


tubing of a well to be treated with an 
inhibitor is helpful in planning and ap- 
plying effective treatments. Although the 
mobile, liquid:gas ratio-measuring equip- 
ment of the Bureau of Mines® was not 
used for determining the phase state of 
the fluid in the flowstring of the test 
well in the Cotton Valley field, esti- 
mates of the distribution of the liquid- 
water phase were made that are be- 
lieved to be reliable. 


Composition of Fluid 


Table 2 shows the composition of the 
fluid from the tést well based on anal- 
yses of fluid from the well and from 
other nearby wells producing from the 
same formation. Traces of hydrogen sul- 
fide were detected in the fluid from some 
wells producing from the Bodcaw for- 
mation and the odor of this gas was dis- 
tinguishable at the test well when atmos- 
pheric conditions were favorable. The 
carbon dioxide content of the fluid from 
the test well was determined several 
times by an absorption method. Rela- 
tive quantities of the light hydrocarbons 
were determined by the low-temperature 
fractional distillation of the separator 
phases of fluid from a well adjacent to 
the test well. The hydrocarbon liquid: 
gas ratio shown in Table 2 was de- 
termined by the operators. The value 
given is the average of the determina- 








TABLE 2 
Estimated composition of the flowing fluid 
Mole 
Component Percent 
NS ee trace 
oe re 1.0 
Co SSeS 1.8 
SE se is le iad pre ap oie 77.0 
x6 i a e's Sis Gare ca 5 ie de 8.7 
OS a errs pers 4.6 
EE UND os iG Ate so io oe 6.9 
BOA ion kiva coat ear een 100.0 








Hydrocarbon liquid: Gas ratio at approximately 
atmospheric pressure and temperature, gal. 
liquid per 1,000 cu. ft. of gas............. 1.90 
Water liquid: Gas ratio at tubinghead (1,650 
psia., 145° F.), gal. per 1,000 cu. ft. of gas.. .0.055 
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treating solutions into 


eS 


FIGURE 4. Laboratory 


tions made at the test well in April, 
1946, and in January, 1947, by means 
of portable equipment through which a 
portion of the flowstream was with- 
drawn for stage separation and measure- 
ment of the phases. Table 3 gives the 
results of a Bureau of Mines routine 
distillation of the hydrocarbon - liquid 
phase of the flowing fluid sampled when 
the first of the tests was made with the 
portable equipment. The method, com- 
monly referred to as the Hempel 
method, was used in the analysis of 
this sample. 

Table 4 gives the average analysis of 
five samples of water collected at the 
test well on different occasions and 
three weeks or more after the conclu- 
sion of a chromate injection treatment. 
Although the concentration of sodium, 
iron, and bicarbonates in the effluent 
water undoubtedly is affected for long 
periods after the injection of sodium 
chromates and alkalies into the flow- 
stream has been discontinued, the aver- 
ages for the other components shown 
in Table 4 are believed to represent re- 
liably the analysis of the liquid water 
phase of the flowing fluid. 

From the standpoint of treating the 
well with alkalies, it is of significance 
that the concentrations of calcium and 
magnesium in the well water were so 
low that there was little likelihood of 
the accumulation of a scale of alkaline- 
earth carbonates on the walls of the 
tubing. 

It is of interest to consider the rela- 
tion between the measured percentage 
of carbon dioxide in the gas (1.8) as 
shown in Table 2 and the measured 
weight of carbon dioxide per barrel of 
tubinghead water (0.36 pounds) at 1883 
pounds per square inch absolute and 
145° F. as shown in Table 4. It will be 
shown later in this report that pure 
water will dissolve carbon dioxide to 
the extent of 1598 ppm at a tempera- 
ture of 145° F. and a partial pressure 


equipment used in analyzing water and other 
samples from test well. 


of 1883 & 0.018 = 34 psia. If the water 
were pure a barrel of the solution, 


therefore, would contain 0.001,598 350) 
= 0.56 pounds of carbon dioxide as com-|} 
pared with the datum 0.36 pounds per| 
barrel given in Table 4. The mass of] 
in the well} 
head water was 64 percent of the mass / 
of carbon dioxide that would theoreti- | 
Corre- | 
sponding percentage comparisons on j 
water samples from three wells in other | 


carbon dioxide dissolved 


cally. dissolve in pure water. 


fields where the well equipment is not 
subject to corrosion were only 6, 8, and 
17 percent of the theoretical absorptive 
capacity of pure water. It may be that 
the capacity of a well water to absorb 
carbon dioxide determines whether or 
not it is corrosive. 


Water in Flowstring 


Estimates indicated that liquid water 
accumulated in the flowstring entirely 
as a result of condensation, the first drop 
of water appearing after the gas had 
entered the tubing and had moved to- 
ward the surface for a distance of sev- 
eral hundred feet. The 101 ppm of solids 
shown by Table 4 to be contained in 


TABLE 3 
Distillation analysis of hydrocarbon liquid 
phase in equilibrium with flowing fluid at 
approximately atmospheric pressure and 














temperature 
Volume Fraction 
Distilled 
Temp., API, 
°F. Percent |SumPercent 60 °F. 
Initial 0.0 baa 
11.4 11.4 92.0 
12.7 24.1 83.6 
15.9 40.0 69.5 
14.8 54.8 61.5 
117 66.5 56.4 
8.4 74.9 54.0 
6.7 80.6 51.8 
4.7 85.3 49.5 
3.6 88.9 47.2 
2.5 91.4 44.9 
Residuum. . 3.4 94.8 40.4 
Distillation 
BOR Sc cces 5.2 100.0 














Sulfur, percent, less than 0.1. 
Gravity of liquid sample, 65.6° API. 
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With Jensen Pumping Units 
working for you, you get all the 
advantages of 29 years of field 
experience and manufacturing 
know-how. Jensens combine low 
operating and maintenance costs 
with trouble-free efficiency. This, 
together with the low initial cost 
of Jensens, means production dol- 
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the water must, therefore, have been 
carried from the formation into the 
tubing as a dustlike material in suspen- 
sion in the flowing gas and, while in 
the tubing, was scrubbed from the gas 
by the accumulating liquid water. An 
idea of the dust-carrying capacity of 
gas can be gained from the fact that a 
million cubic feet of air in the ordinary 
factory or workroom contains 0.029 to 
0.57 pounds of dust (6, p. 174) or enough 
to provide a concentration of 62 to 1240 
ppm if dissolved in 55 gallons of water. 
(As indicated in Table 2, 55 gallons of 
water were estimated to have condensed 
at the tubinghead pressure and tempera- 
ture of the test well from each million 
cubic feet of gas flowing.) 

The chart presented in a former 
Bureau of Mines publication (1, fig. 12) 
which shows the water content of water- 
saturated natural gas as a function of 
pressure and temperature was used in 
computing the liquid:gas ratios of water 
in the flow stream of the test well. The 
temperature of the Bodcaw formation 
was 238° F., and the average formation 
pressure during the 20 months that the 
tests were in progress was estimated to 
be 2850 psia. Although reservoir pres- 
sure had declined considerably from the 
original pressure, it was assumed that 
formation water evaporated into the 
hydrocarbon fluid in place so that the 
fiuid was continuously saturated. For 
the average reservoir pressure, the water 
(vapor) content of the fluid containing 
a million cubic feet of gas was 70 gal- 
lons, according to the water content 
chart. 

At an average tubinghead pressure 
and temperature of 1650 psia. and 145° 
F., respectively, the water (vapor) con- 
tent of the fluid was 15 gallons per mil- 
lion cubic feet of gas, indicating that 
70—15=55 gallons of water were in 


TABLE 4 
Analysis of water taken from well when 
treating solutions were not being injected; 
average over period of 20 months 








Concen- 
tration, 
Component Average, 
in Solution Formula ppm 
EN ree ice: 5 
Magnesium........... Mg 1 
a ee Na 22 
RL cos keine oases 410 Fe 49 
Carbonate radical...... COs 0 
Bicarbonate radical.... HCOs 63 
Sulfate radical......... SO4 5 
Chloride radical. ...... Cl 4 
Total solids by evapora- 
RT oS cate cele -a 101 
Organic acid radical as 
eae 511 
Carbon dioxide in solu- 
tion at 1, psia., 
2 Se a ee 1,0282 











Note: Average pH at atmospheric pressure was 
1 


1 Analytical result obtained by titration method 
through the courtesy of P. L. Menaul, Stanolind Oil 
& Gas Co., Tulsa, Okla. 

2 This concentration is equivalent to 0.36 Ib. per 
bbl. of water. The carbon dioxide constituted 19.9 
mole percent of all the gas dissolved in the water 
under wellhead pressure and temperature. 
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the liquid phase. For computing the 
volume of liquid water passing the 
tubinghead per million cubic feet of gas, 
the volume of water injected into the 
casing of the well in the time required 
for a million cubic feet of gas to pass 
the tubinghead was added to 55 to ob- 
tain the water liquid:gas ratio in gallons 
per million cubic feet of gas. 


By calculating the pressure on the gas 
entering the well from the sand face and 
following a similar procedure with the 
water-content chart, it was estimated 
that gas entering the tubing had a 
water-vapor capacity of 75 gallons of 
water per million cubic feet of gas. As 
the gas expanded in flowing from the 
formation into the area immediately 
about the well bore, an additional five 
gallons of water (75-70) could be evapo- 
rated from the sand for a time; but, 
as soon as formation water was removed 
from the sand immediately about the 
well, the gas entering the well bore was 
undersaturated to the extent of five gal- 
lons per million cubic feet of gas. It was 
estimated that the flowing fluid moved 
up the tubing more than 400 feet before 
the gas cooled enough so that its water 
vapor capacity again became 70 gallons 
per million cubic feet of gas. At such 
point in the tubing, the first drops of 
water condensed, and liquid:gas ratios 
of water above that point increased pro- 
gressively to the tubinghead. 


On the basis of these estimates, at 
least five gallons of water per million 
cubic feet of gas had to be injected into 
the casinghead to flow through the 
annular space to the bottom of the well 
and saturate the gas entering the tubing. 
The number of gallons of injected water 
available to flow upward through the 
lowest length of tubing and carry dis- 
solved treating compounds was, there- 
fore, five gallons less than the volume of 
solution injected during the flow of a 
million cubic feet of gas. 


Not enough information was available 
to warrant a conclusion concerning the 
phase state of the hydrocarbon mixture 
as it entered the tubing. 
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Stanolind Develops Short 
Courses for Engineers 


Stanolind Oil and Gas Company has} 
developed a series of short courses inj 


technical subjects for its young engi- 
neers. Through this educational pro- 
gram, the company is keeping its tech- 


nically-trained men abreast of newh 


developments in the field of oil pro- 
duction. 


Several such courses have recently 


been given by the company including 


those in drilling mud technology and in} 
reservoir engineering. Courses in vari-} 
ous other phases of oil-producing opera- 


tions are under consideration. 


The “mud school” was attended byf 


ten young engineers, all of whom have 
had field experience in producing opera- 
tions. They spent two weeks at the 
Stanolind general office and research 
laboratories in Tulsa, studying typical 
problems and accepted practices under 
the guidance of experienced lecturers. 
Recognized authorities from drilling mud 
service companies teamed with Stano- 
lind mud experts to give the school a 
“faculty” of top-notch engineers with a 
broad background of practical experi- 
ence. 

The engineers brought to the confer- 
ence room problems they themselves 
had encountered iri the field. They heard 
lectures covering these problems, asked 
questions about them, and discussed 
them among themselves. The lectures 
were illustrated with lantern slides, and 
the discussion periods were supple- 
mented by demonstrations and labora- 
tory experiments. 

Following the two weeks in Tulsa, 
the trainees were sent back to the field 
for six weeks of additional study. Dur- 
ing these six weeks, they observed the 
uses of drilling mud at wells and studied 
it under actual field operating condi- 
tions. 

During one of the two weeks in Tulsa, 
the engineers alsc studied well comple- 
tion methods. Again, recognized experts 
were in charge of the work. 

Stanolind engineering and _ research 
executives have found that many engi- 
neers are needed to solve the varied 
technical problems facing an oil-produc- 
ing company. These include men who 
have studied mechanical, chemical and 
electrical engineering, as well as those 
who specialized in petroleum ~produc- 
tion. But college students often feel that 


their opportunities in the petroleum in-|, 


dustry are limited if they have not had 
petroleum engineering training.. So the 
company has established its educational 
program—of which the short courses 
are an important part—to bridge the 
gap which seems to exist. 
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By 
T. W. DENNIS and J. M. HUNT 
The Carter Oil Company 


Dectcoks oils, asphalts, and other natu- 
rally occurring hydrocarbons consist of 
complex mixtures of thousands of differ- 
ent compounds. As a result their accu- 
rate analysis is very difficult. It has been 
possible in the past to classify them on 
. the basis of such physical properties as 
boiling points, specific gravity, refractive 
index, viscosity, and molecular weight. 
A valuable additional tool for their in- 
vestigation is the infrared spectrophot- 
ometer. 

Nearly all organic substances absorb 
infrared radiation of specific wave 
lengths. This absorption occurs when 
the frequency of the infrared radiation 
coincides with the frequency of vibra- 
tion of the atoms within the molecules 
of the substance. The amount of radi- 
ation absorbed and the wave length of 
the radiation absorbed vary according 
to the size of the atoms, their binding 
forces, and their positions in the mole- 
cule. Consequently, each individual sub- 
stance has a characteristic infrared ab- 
sorption spectrum, The spectrum is 
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FIGURE 1. Oils, asphalts and other carbonaceous materials are studied with the infrared 
spectrophotometer. 





THREE MORE or less well-known 
physical methods of analysis are be- 
ing used in research on oil deposits 
and sedimentary rocks at the Carter 
Research Laboratory: the infrared 
spectrophotometer; the X-ray diffrac- 
tion apparatus; and the differential 
thermal analyzer, The application of 
these instruments to petroleum pro- 
duction research is relatively new 
and of some general interest. The 
authors describe briefly the principles 
of each method and the type of study 
to which it is suited. 











unique for any one substance and 
changes as soon as another material is 
added. It may be compared to a set of 
fingerprints. Just as each individual has 
a set of fingerprints that will identify 
him, so each substance has an infrared 
spectrum that identifies it. 

There are a number of techniques for 
determining the infrared spectrum of a 
substance. A recent paper by Williams’ 


covers techniques and instrumentation 
in the entire infrared field. 

An instrument that measures and plots 
the amount of infrared radiation ab- 
sorbed by a substance is called an infra- 
red recording spectrophotometer. 
Recording spectrophotometers are com- 
mercially available in this country from 
several manufacturers. One type of in- 
strument, shown in Figure 1, utilizes a 
heated rod of silicon carbide as a source 
of infrared radiation. Radiation from 
this source is focused on the sample 
being studied, and part of the radiation 
is absorbed by the sample. The trans- 
mitted radiation is directed to a 60 de- 
gree prism which breaks it up into a 
spectrum of wave lengths. Radiation of 
one wave length is then focused on a 
vacuum thermocouple that measures the 
quantity of energy transmitted at that 
wave length. By means of a suitable 
amplifying and recording system,. this 
energy is utilized to drive a pen which 
plots the amount of radiation trans- 
mitted by the sample. By coupling the 
rotation of the prism to the recording 
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graphy covering many of the most re- 
J cent applications in the field of infrared 
7 has been published by Barnes.’ 
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drum it is possible to obtain a continu- 
ous. plot or spectrogram of the amount 
of radiation transmitted throughout the 
infrared range of wave lengths. 

A spectrogram of a typical crude is 
shown in Figure 2. This oil absorbs 
infrared radiation most strongly at wave 
lengths of 3.5, 6.9, and 7.3 microns, It 
shows less absorption at wave lengths of 
3.0, 4.1 and 6.4 microns. Absorption at 
wave lengths shorter than 7.5 microns 
is generally due to vibrations between 
pairs of atoms. The absorption at 3.5 
microns is due to the carbon to hydro- 
gen bond. At longer wave lengths groups 
of atoms cause infrared absorption. The 
absorption at 12.3 microns is generally 
attributed to the presence of aromatic 
groups, while that at 13.9 microns is at- 
tributed to long chain paraffinic groups. 


Studies of Gases and Solids 
Infrared studies can be carried out on 
gases and solids in thin sheets as well 


Jas on liquids. Solids can also be sus- 
] pended as a fine powder in comparatively 
J inert liquids, or they can be dissolved 


A. biblio- 


in solutions. 


Infrared spectrophotometry has a 


] creat advantage over conventional meth- 
Jods of anlysis in that it is possible to 
j make a spectrogram with as little as 1 


cubic centimeter of sample. As little as 


70.1 cc. of sample can be analyzed with 
some research instruments. Another ad- 
| vantage is its applicability to the charac- 


terization of substances such as asphalts 
and the carbonaceous matter of shales in 


i their natural state. These materials are 


generally altered by distillation or sol- 


vent extraction techniques. 


In oil production research, the infra- 
red spectrophotometer is being used to 


] study natural crudes, waxes, and asphalts, 
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FIGURE 2. Infrared spectrogram of crude oil. 


and the carbonaceous matter in sedi- 


ments. 


Differential Thermal Analysis 

Differential thermal analysis is used 
primarily in distinguishing clay minerals 
and other minerals that undergo reac- 
tions which absorb or liberate heat when 
their temperature is raised. These ther- 
mal reactions occur at different tempera- 
tures in different substances, so that the 
temperatures at which the reactions oc- 








cur characterize the substance being 
studied. The substance to be tested is 
placed in a small hole in a metal block, 
and an inert material, such as aluminum 
oxide, which undergoes no thermal re- 
action on heating, is placed in another 
hole a fraction of an inch away. As the 
temperature of the block is increased 
gradually, usually to an end point of 
1200° C., the temperature of the un- 
known and of the reference remain the 
same, unless some chemical -reaction 


FIGURE 3. Further understanding of the nature of clays is gained from their behavior under 
differential thermal analysis. 


Production Section * 153 


takes place. However, if decomposition, 
dehydration or some types of re- 
crystallization occur in the unknown, 
heat is absorbed, lowering the tempera- 
ture of the sample with respect to the 
reference. This is known as an endo- 
thermic reaction. Conversely, oxidation 
and certain types of re-crystallization 
cause the liberation of heat, raising the 
temperature of the sample relative to 
the reference. This is known as an exo- 
thermic reaction. The difference in tem- 
perature between the reference and the 
unknown is measured. The absolute tem- 
perature of the block at which these re- 
actions occur is characteristic of the 
sample being analyzed. 

The instrument shown in Figure 3 
consists of a furnace, sample holder, and 
a temperature measuring and recording 
apparatus. The furnace is usually a well 
insulated, hollow core, resistance type. 


REFERENCE UNKNOWN 


NICKEL SAMPLE 
BLOCK 








The voltage applied to the furnace is 
controlled so that approximately a linear 
heating rate is achieved. Several meth- 
ods of controlling the heating rate can 
be used, such as auto-transformers that 
raise the line voltage steadily with time, 
or more elaborate program controlling 
devices. The sample holder consists of 
a block of nickel or stainless steel which 
has holes drilled in it to receive the 
samples. Nickel is used because of its 
high melting temperature, excellent ther- 
mal conductivity, and relative low cost. 
Stainless steel has slightly less conduc- 
tivity and oxidizes more rapidly. Ap- 
propriate thermocouple junctions are 
centered in the sample holes. 

The temperature is measured by means 
of a thermocouple circuit which alter- 
nately: measures furnace temperature and 
differential temperature as shown in Fig- 
ure 4. A recording potentiometer is the 
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FIGURE 4, Schematic thermocouple circuit diagram. 
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FIGURE 5. Differential thermal curves of clay minerals. 
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most usual means of recording the tem- 
peratures, although a mirror galvanome- 
ter-photographic system has been used’ 
Recently, multiple analysis, in which two 
or more samples are analyzed simultane- 
ously, has been developed.* The Carter 
Oil Company apparatus measures three 
samples at once. 


Typical Clay Minerals 

Figure 5 shows the curves of three 
typical clay-minerals. The furnace tem- 
perature curve runs diagonally across 
the page. The top differential curve is 
for the clay mineral, montmorillonite. 
The initial endothermic reaction is 
caused by the loss of adsorbed water 
which starts at 100° C. The second endo- 
thermic reaction is due to the loss of 
the water of crystallization at about 700° 
C. An exothermic reaction occurs at 
about 950° C. which is due to the crys- 
tallization of the gamma crystal form 
of aluminum oxide from amorphous 
alumina. The second curve is that of 
kaolinite. It will be noted that there is 
no adsorbed water given off, as kaolinite 
is not a swelling-type clay mineral, The 
large endothermic peak at 620° C. is 
due to the loss of the water of crystalliza- 
tion. Kaolinite has four times the amount 
of water per unit cell.as montmorillonite. 
The sharp exothermic peak at 980° is 
the crystallization of amorphous alumina 
to gamma aluminum oxide. Kaolinite has 
twice as much aluminum per cell unit 
as montmorillonite. The lower curve is 
typical of illite, a hydromica. The loss 
of some adsorbed water is noted at 100°- 
200° C. The loss of crystal water takes 
place at about 550° C. and there is a 
slight re-crystallization that takes place 
at about 900° C. 

Since thermal 
more substances interfere with each other, 
it may be seen from Figure 5 that if all 
three clays were mixed, the stronger 
reactions of montmorillonite and kaolin- 
ite would mask the weaker reactions of 
illite so that the illite curve would not 
be recognizable. 

The area bounded by a peak and its 
base line is related to the kilocalories 
per mol of heat liberated or adsorbed. 
By measuring these areas with a plani- 
meter in a series of mixtures of known 
percentages, a curve can be drawfi re- 
lating the area to the percentage of a 
substance which is present. By precise 
measurements the presence of illite in 
the mixture with kaolinite and montmo- 
rillonite could be found. 

The samples must be uniform, especi- 
ally: in particle size. Coarse particles give 
weak peaks and fine particles strong 
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Here’s another reason why UNIBOLT Flow Manifolds are preferred 
by many production men: the units of this manifold—Unibolt Adjustable 
Wing Valve, Unibolt Positive Choke Body, and Unibolt Tee, or Cross— 
may be assembled in a number of combinations to best. meet individual 
requirements . . . a Unibolt Tee, or Cross, with either one or two 
Adjustable Wing Valves, and with either one or two Choke Bodies. The 
Wing Valves can be arranged for flowing with or against the stem, 
and the Positive Choke Body may be rotated to any desired position to 
facilitate tying-in with the flowline. It’s truly flexible. 


Add to this such features as: lighter weight, greater strength, lower 
first cost and maintenance, plus the fact that any of its parts may be 
safely and easily replaced in the field, and you have the reason why 
more and more operators are specifying UNIBOLT Flow Manifolds. 


Available in regular forged steel or in high-chrome alloy for 
corrosive wellls—6,000, 10,000 and 15,000 Ib. test. 
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peaks. Futhermore, if quantitative data 
are desired, the packing also must be 
uniform. 

The literature covering differential 
thermal analysis is not as yet extensive 
and since most workers use homemade 
apparatus, the data are not always com- 
parable. It is advisable, at present, to 
analyze standard materials on each ap- 
paratus before the curves of unknowns 
can be interpreted. 


X-Ray Diffraction 

X-ray diffraction is used for the identi- 
fication of crystalline substances which 
are not readily resolved by a polarizing 
microscope or which would require a 
long time to be analyzed chemically, The 
method is especially useful in distin- 
guishing very fine grained materials such 
as clays. When a mixture of minerals is 
to be identified, the X-ray technique 
shows in what form the elements are 
combined. The chemical analysis, on the 
other hand, gives the elemental analysis 
from which the compounds present may 
only be surmised. The X-ray diffraction 
technique applies only to crystalline sub- 
stances, because amorphous substances 
do not give a unique diffraction pattern. 

A complete discussion of the principles 
of X-ray diffraction may be found in 
several standard reference works, such 


as that by Compton and Allison.’ The 
beam of X-rays passes through a filter 
which screens out all radiation except 
that of essentially one wave length. The 
slit and collimator system in the camera 
forms a narrow beam of radiation which 
falls on the powder sample. The fine 
crystals of which the sample is com- 
posed under certain conditions of orien- 
tation reflect the radiation which falls 
on the film strip. The film forms a 
cylinder with the sample at its center. 
The sample is rotated so that more pos- 
sibilities of correct orientation to give 
reflections are encountered. By measur- 
ing the distances between the center of 
the film strip and the images of the re- 
flections, the Bragg angle® can be found 
from which the distance between like 
atomic planes in the crystal can be cal- 
culated. As no two crystalline com- 
pounds have the same set of inter-atomic 
plane distances, the X-ray pattern iden- 
tifies the compound postively. 

The conventional apparatus, shown in 
Figure 6, is a single console which con- 
tains the electrical components with the 
tube mounted vertically in the center 
of the top and projecting above. One to 
four cameras are arranged about the 
tube and are aligned with the X-ray 
beam, usually by means of a fluorescent 
screen in the exit collimator. A rotating 





FIGURE 6, X-ray camera is used to study crystal structure of earth minerals. 
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or oscillating sample holder is in the 
center of the camera and can be adjusted 
for exact centering of the sample. The 
target materials used in the X-ray tube 
vary and three types are in general use, 
iron, copper, and molybdenum. 

The interpretation of the diffraction 
patterns becomes increasingly difficult 
as more compounds are encountered in 
an unknown. A single compound is quite 
easily identified. Two compounds are rel- 
atively easy to identify and semi-quanti- 
tative evaluation can be made to within 
5 percent or better accuracy. With ad- 
ditional substances present, the qualita- 
tive and quantitative results become 
more difficult to ascertain. The technique 
of X-ray diffraction, when used on natu- 
ral rocks, gives information on the basic 
constituents relatively quickly. Rocks 
containing varying amounts of calcite 
and dolomite can be easily analyzed and 
approximate quantitative estimates of the 
percentages of these two constituents 
may be made. Clay minerals in shales 
and sandstones can be concentrated by 
appropriate elutriation methods and 
readily identified. For instance it might 
be of concern as to whether the clay 
minerals are of the swelling type or not. 
Clays of the montmorillonite group and 
illite are known to be the swelling type, 
whereas the kaolinite group is not. The 
groups can be easily distinguished by 
X-ray diffraction. Many other problems 
of a geological or geochemical nature 
can be solved by the application of the 
X-ray diffraction technique. The identi- 
fication of materials is based on the 
spacings of the three most intense lines. 
A file of about 8500 cards is available 
which cross indexes the three principal 
lines of several thousand crystalline sub- 
stances, A paper listing the complete 
spacings for 1000 chemical substances’, 
and a method of indexing diffraction 
patterns is quite useful. The literature 
on X-ray diffraction is very extensive 
and standardization of data is estab- 
lished, which makes analysis by X-ray 
diffraction a very valuable tool. 
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Actual tests prove beyond 
doubt that this new casing 


head with the new slip sus- Tue NEW McEVOY Casing Heads feature 2 
pension McEvoy hangers to provide greater back-up area for the slips, ane 
will safely support (with- slip suspension casing hangers which have been ree 
to take full advantage of the extra back-up area. 

This new design completely eliminates bottlenecking 
‘ the casing by the slips! Stresses are distributed so evenly that es 
support itself! these new hangers are actually stronger than the casing 
string itself. 


Acme threads above the taper in the body, combined 
with a locking ring, positively prevent upward movement 
of the hanger. 


Furthermore, in keeping with McEvoy’s standards of in- 
terchangeability, all earlier McEvoy casing hangers will fit 
in this new head. 

The result is a stronger, safer well head assembly that is 
rapidly becoming the first choice of leading producers all 
over the world. Write for full information, including reports 
on the tests that prove the capacity of these new heads. 

















out bottlenecking) any 
string of casing that will 









For greater safety and 
lower replacement costs 
on corrosive wells 
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‘Lae oil displaceable by water at a 
declined reservoir pressure (see Part 8), 
is the potential oil reserve for flooding. 
A potential reserve consists of dry, wet 
and marginal reserves. It is shown that 
the ultimate oil recovery for a given 
percent cut at economic limit varies 
greatly with the dry oil reserve. The 
latter is controllable, within the limita- 
tions imposed by structure and stratig- 
raphy, by the location and completion 
of wells. 

Initially in Place Oil 

The acre-feet of pay per flooding 
unit is AH where A is productive area 
and H is the average pay thickness for 
the unit. For N injection wells per unit, 
there are A/N acres and AH/N acre- 
feet of pay per injection well. The dis- 
tribution of the pay in the direction of an 
advancing oil-water interface varies with 
the shape of flooding units and with 
stratigraphy. Convergence is used to 
show the combined influence of struc- 
ture and stratigraphy on distribution of 
pay. : 

The reservoir space S in barrels per 
unit is 7758AH times porosity corrected 
for interstitial water. The barrels of oil 
initially in place is S/bo where b. is the 
initial volume factor for oil. 


Oil Displaceable by Flooding 
The initially in place oil less U; the 
oil recovered by gas less the correction 
(20+ F) b./b for shrinkage of the oil 
not recovered by gas is the oil U. dis- 
placeable by flooding. Thus * 


bo 
b 
where b is the volume factor for oil rela- 
tive to the declined reservoir pressure at 
the time flooding is started. The fluid 
factor F is the viscosity ratio of reser- 





U. = 100— U, — (20+ F) (1) 
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DRY AND WET OIL RESERVE FOR FLOODING 


voir liquid to water times the volume 
factor bo. Viscosities and bo are relative 
to the initial reservoir pressure. 

The symbols U. and Ug are in percent 
of initially in place oil. As an example, 
let oil recovery by solution gas be 20 
percent; the initial fluid factor, five; and 
the ratio of volume factors, 1.2. The oil 
displaceable by flooding would be 50 
percent of initially in place oil. However, 
if the initial fluid factor were 15, dis- 
placeable oil would be only 38 percent. 

The influence of structure, stratig- 
raphy, shrinkage, oil recovery by gas 
and viscosity on the oil displaceable by 
flooding can be shown by contours. 
Figure 9-1 is an example. Such a map is 
based on the following data: structural 
contours, pay thickness, porosity, inter- 
stitial water, position of an oil-water 
contact if present at the time flooding 
is initiated, viscosity ratio of reservoir 
liquid to water, oil recovered by gas, 
and shrinkage of the oil not recovered 
by gas. 

The barrels of displaceable oil per 
flooding unit is obtained with the aid of 
a planimeter. Barrels of displaceable oil 
divided by the number of injection wells 
gives the average barrels of displaceable 
oil per injection well. Displaceable oil is 
the potential ultimate oil recovery by 
flooding. Let unity equal displaceable 
oil per flooding project. Then the ulti- 
mate oil recovery at abandonment is 
likely to be less than unity by virtue of 
(1) the economic limit as to water in 
production and (2) some of the pay may 
not be invadable even if wells were pro- 
duced until production were 100 percent 
water. 


Dry and Wet Oil Reserves 


If no water is produced at the outset, 
a flooding project is said to have dry 


and wet oil reserves. If other things 
were equal, it would be advantageous to 
recover as much oil as possible without 
producing. any water. Under certain 
conditions, however, the economics of 
producing wet oil have an advantage 
over those for maximum dry oil 
recovery. 


Producing Rows 


Figure 9-1 shows three rows of pro- 
ducing wells. The acre-feet to be in- 
vaded is all the pay between row 3 and 
the water contact. The dry and wet oil 
reserves for row 1 are small by com- 
parison with those for row 3. The ratio 
of dry oil reserve to ultimate oil recovery 
for row 1 is also small by comparison 
with that for row 3. 

Consider a reservoir with one row of 
injection wells along the water contact. 
An additional row of injection wells 
would split the reservoir either into two 
or three producing units. Suppose there 
are two or more rows of producing 
wells per flooding unit. Injection wells 
are located along one end or side of 
such units. The row of producing wells 
at the other end or side is the advan- 
tageous location for producing wells 
from the viewpoints of ultimate recovery 
and ratio of dry to wet oil reserves. 


Interference Between Rows . 


Suppose the arrangement shown in 
Figure 9-1 were an initial producing 
program for pressure maintenance by 
water. Let the bottom hole pressure be 
the same for all producing wells. The 
per-row producing rate aside from vari- 
ations in pay thickness and permeability 
would be about 5 : 2:1 for rows 1, 2 and 
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3 respectively. About % of the oil initial- 
ly displaced by water would be recov- 
ered by the first row, 2/8 by the second 
and only % by the third row. If the 
wells along row 1 were shut in, the pro- 
duction would be about % for row 2 
and % for row 3. These are examples 
of interference between producing rows 
for pressure maintenance. 


Greater Interference 


Flooding is at declined pressure and 
the interference between producing 
rows is much greater than in the fore- 
going example. Reservoirs to be flooded 
contain free gas. Free gas is displaced 
ahead of and along with oil. In Figure 
9-1, the oil displaced by injected water 
prior to breakthrough into row 1 is split 
between the production from row 1 and 
the migration across row 1. But row 2 
cannot produce the migrated oil until 
the said oil reaches row 2. In order to 
reach row 2, much of the free gas 
between rows 2 and 1 has to be dis- 
placed by oil. A similar condition would 
prevail if row 1 were shut in. The oil 
production from row 2 would be by gas 
only: until the oil displaced by water 
arrived at row 2. Consequently, the cu- 
mulative oil recovery during the first 
few months of flooding would be greater 
by producing row 1 than it would be by 
not producing row l. 

The difference between the cost of 
producing wet oil unnecessarily and the 
cost of producing dry oil is practically a 
total loss. The wells along row 1 in 
Figure 9-1 would be shut in at break- 
through. Wells along row 2 would also 
be shut in at breakthrough. The in- 
vadable acre-feet of pay at abandonment 
of row 3 is on the order of unity. So 
the drilling of additional producing wells 
on row 3 would not be likely to pay out. 
On the other hand if row 3 had only two 
or three wells, the drilling of additional 
wells on row 3 would be advantageous. 

A flooding unit has one row of injec- 
tion wells. The number of injection 
wells per row varies with physical and 
economic circumstances. The optimum 
size of a flooding unit and therefore the 
number of existing producing rows per 
flood unit varies with reserve, water- 
injection capacity, per-injection well in- 
vestment and the rate of oil production 
per barrel of injected water. 

As intervenient producing rows can 
be shut in or abandoned at breakthrough, 
flooding projects are optimized in terms 
of unit invasion. This means that all the 
acre-feet of pay within a unit are in- 
vadable at abandonment of the last row. 
When the invadable acre-feet is less than 
unity, the acre-feet within a project 
should be corrected for non-invasion and 
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THOUSAND BBLS OF DISPLACEABLE OIL PER ACRE 


FIGURE 9-1. Barrels per acre of displaceable oil vs. position in a linear flooding unit; a row of 
injection wells is completed in pay and water; three rows of producing wells are shown. 


for the oil retained, filtered out, by the 
non-invadable pay. 


Migrated Water 


A barrel of injected water cannot dis- 
place 1/b barrels of oil for several 
reasons. First, when injection wells are 
located along a water contact, a portion 
of the injected water migrates in the 
downdip direction, The migration con- 
tinues as long as the reservoir pressure 
in the vicinity of the injection wells is 
increasing. Secondly, some of the oil 
displaced by water, in turn, displaces 
gas. Hence, a fraction of injected water 
is required to displace gas. Lastly, when 
water is produced along with’oil, a barrel 
of water has to be injected per barrel of 
produced water in order to maintain an 
oil producing rate. 

When a row of injection wells is 
located on the boundary between two 
flooding units, it is desirable to know 
what fraction of injected water is forced 
into the respective units. For the pur- 
poses of this work, injected water will 
be expressed in terms of the water 
forced into a flooding unit. 

The difference between injected and 
produced water is called retained water. 
It is understood that all injected water 
goes into the unit for which injected 
water is intended. Retained water dis- 
places oil and gas. Equation (1) defines 
U. the oil displaceable by flooding. In 
order to achieve the recovery Us, a 
flooding unit has to be filled with water. 
For this reason, retained water is called 
fill. The economics of flooding will be 
expressed in terms of the rate of fill. 

The water required to fill a flooding 
unit is (80 — F) b./100 barrels per barrel 
of initially in place oil. The oil displace- 
able by flooding is U./100 barrels per 
barrel of initially in place oil. Hence, 


barrels of water per barrel of displace- 
able oil is given by 

(80 — F)b. 
100 — U, — (20+ F) 





Fill = 
; be (2) 


b 





As an example, let the conditions be 
as follows: 
Fluid factor F= 5.0 
Initial volume factor bo = 1.2 
Percent oil recovery by gas Us= 18 
Volume factor at declined pressure 
b=1.1 


In this instance 


(80 — 5) (1.2) 
100 — 18 — (20+ 5) (1.2)/1.1 


or 1.64 barrels of water per barrel cf 
displaceable oil have to be retained ulti- 
mately. In other words, 1.64 barrels of 
water have to be injected per barrel of 
displaceable oil aside from migrated and 
produced water. 





Free Gas and Reservoir Liquid 


The total reservoir space initially oc- 
cupied by a reservoir liquid is 100b. per- 
cent of initially in place oil. At the out- 
set of flooding, the reservoir space occu- 
pied by a reservoir liquid is b(100 — Ug) 
percent of initially in place oil. Hence 
the free gas g expressed as a fraction 
of total fill is given by 


100b. — b(100 — Uz) (3) 
(80 — F)bo 





For the conditions in the preceding 
example 


_ 100(1.2) —1.1(100 — 18) 
. (80 — 5)1.2 





or 33.11 percent of total fill. 
The fraction of fill occupied by a 
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Tse oil displaceable by water at a 
declined reservoir pressure (see Part 8), 
is the potential oil reserve for flooding. 
A potential reserve consists of dry, wet 
and marginal reserves. It is shown that 
the ultimate oil recovery for a given 
percent cut at economic limit varies 
greatly with the dry oil reserve. The 
latter is controllable, within the limita- 
tions imposed by structure and stratig- 
raphy, by the location and completion 
of wells. 
Initially in Place Oil 

The acre-feet of pay per flooding 
unit is AH where A is productive area 
and H is the average pay thickness for 
the unit. For N injection wells per unit, 
there are A/N acres and AH/N acre- 
feet of pay per injection well. The dis- 
tribution of the pay in the direction of an 
advancing oil-water interface varies with 
the shape of flooding units and with 
stratigraphy. Convergence is used to 
show the combined influence of struc- 
ture and stratigraphy on distribution of 
pay. 

The reservoir space S in barrels per 
unit is 7758AH times porosity corrected 
for interstitial water. The barrels of oil 
initially in place is S/bo where bo is the 
initial volume factor for oil. 


Oil Displaceable by Flooding 
The initially in place oil less U, the 
oil recovered by gas less the correction 
(20+ F) b./b for shrinkage of the oil 
not recovered by gas is the oil U. dis- 

placeable by flooding. Thus 
U. = 100— U, — (20+ F) pe. (1) 
where b is the volume factor for oil rela- 
tive to the declined reservoir pressure at 
the time flooding is started. The fluid 
factor F is the viscosity ratio of reser- 
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DRY AND WET OIL RESERVE FOR FLOODING 


voir liquid to water times the volume 
factor bo. Viscosities and bo are relative 
to the initial reservoir pressure. 

The symbols U. and U, are in percent 
of initially in place oil. As an example, 
let oil recovery by solution gas be 20 
percent; the initial fluid factor, five; and 
the ratio of volume factors, 1.2. The oil 
displaceable by flooding would be 50 
percent of initially in place oil. However, 
if the initial fluid factor were 15, dis- 
placeable oil would be only 38 percent. 

The influence of stratig- 
raphy, shrinkage, oil recovery by gas 
and viscosity on the oil displaceable by 
flooding can be contours. 
Figure 9-1 is an example. Such a map is 
based on the following data: structural 
contours, pay thickness, porosity, inter- 
stitial water, position of an oil-water 
contact if present at the time flooding 
is initiated, viscosity ratio of reservoir 
liquid to water, oil recovered by gas, 
and shrinkage of the oil not recovered 


structure, 


shown by 


by gas. 

The barrels of displaceable oil per 
flooding unit is obtained with the aid of 
a planimeter. Barrels of displaceable oil 
divided by the number of injection wells 
gives the average barrels of displaceable 
oil per injection well. Displaceable oil is 
the potential ultimate oil recovery by 
flooding. Let unity equal displaceable 
oil per flooding project. Then the ulti- 
mate oil recovery at abandonment is 
likely to be less than unity by virtue of 
(1) the economic limit as to water in 
production and (2) some of the pay may 
not be invadable even if wells were pro- 
duced until production were 100 percent 
water. 


Dry and Wet Oil Reserves 
If no water is produced at the outset, 
a flooding project is said to have dry 


and wet oil reserves. If other things 
were equal, it would be advantageous to 
recover as much oil as possible without 


producing any water. Under certain 


conditions, however, the economics of | 


producing wet oil have an advantage 


over those for maximum 


recovery. 


Producing Rows 






dry oil } 


Figure 9-1 shows three rows of pro- | 


ducing wells. The acre-feet to be in- 
vaded is all the pay between row 3 and 
the water contact. The dry and wet oil 
reserves for row 1 are small by com- 
parison with those for row 3. The ratio 
of dry oil reserve to ultimate oil recovery 
for row 1 is also small by comparison 
with that for row 3. 

Consider a reservoir with one row of 
injection wells along the water contact. 
An 


would split the reservoir either into two 


additional row of injection wells 
or three producing units. Suppose there 
are two or more rows of producing 
wells per flooding unit. Injection wells 
are located along one end or side of 
such units. The row of producing wells 
at the other end or side is the advan- 
tageous location for producing wells 
from the viewpoints of ultimate recovery 


and ratio of dry to wet oil reserves. 
Interference Between Rows 
Suppose the arrangement shown i 


Figure 9-1 were an initial producing 


program for pressure maintenance by 


water. Let the bottom hole pressure be 
the same for all producing wells, The 
per-row producing rate aside from vatr 
ations in pay thickness and permeability 
would be about 5: 2:1 for rows 1, 2 and 
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3 respectively \bout 4¢ of the oil initial 
ly displaced by water would be recov 
ered by the first row, 2/8 by the second 
and only '% by the third row. If the 
wells along row | were shut in, the pro- 
duction would be about % for row 2 
and % for row 3. These are examples 
of interference between producing rows 


for pressure maintenance. 
Greater Interference 


Flooding is at declined pressure and 
the interference between producing 
rows is much greater than in the fore- 
going example. Reservoirs to be flooded 
contain free gas. Free gas is displaced 
ahead of and along with oil. In Figure 
9-1, the oil displaced by injected water 
prior to breakthrough into row 1 is split 
between the production from row 1 and 
the migration across row 1. But row 2 
cannot produce the migrated oil until 
the said oil reaches row 2. In order to 


reach row 2, much of the free gas 


between rows 2 and 1 has to be dis- 
placed by oil. A similar condition would 
prevail if row 1 were shut in. The oil 
production from row 2 would be by gas 
only until the oil displaced by water 
arrived at row 2, Consequently, the cu- 
mulative oil recovery during the first 
few months of flooding would be greater 
by producing row 1 than it would be by 
not producing row 1. 

The difference 
producing wet oil unnecessarily and the 


between the cost of 
cost of producing dry oil is practically a 
total loss. The wells along row 1 in 
Figure 9-1 would be shut in at break- 
through. Wells along row 2 would also 
be shut in The in- 
vadable acre-feet of pay at abandonment 
of row 3 is on the order of unity. So 
the drilling of additional producing wells 


at breakthrough. 


on row 3 would not be likely to pay out. 
On the other hand if row 3 had only two 
or three wells, the drilling of additional 
wells on row 3 would be advantageous. 

A flooding unit has one row of injec- 
tion wells. The 
wells per row varies with physical and 


number of injection 
economic circumstances. The optimum 
size of a flooding unit and therefore the 
number of existing producing rows per 
flood unit varies with reserve, water- 
injection capacity, per-injection well in- 
vestment and the rate of oil production 
per barrel of injected water. 

As intervenient producing rows can 
be shut in or abandoned at breakthrough, 
flooding projects are optimized in terms 
of unit invasion. This means that all the 
acre-feet of pay within a unit are in- 
vadable at abandonment of the last row. 
When the invadable acre-feet is less than 
unity, the acre-feet within a project 
should be corrected for non-invasion and 


July 1, 1949 » WORLD OIL 








WATER 


ROW 3 


IMPERMEABLE 





THOUSAND BBLS OF DISPLACEABLE OIL PER ACRE 


FIGURE 9-1. Barrels per acre of displaceable oil vs. position in a linear flooding unit; a row of 
injection wells is completed in pay and water; three rows of producing wells are’shown. 


for the oil retained, filtered out, by the 
non-invadable pay. 


Migrated Water 


A barrel of injected water cannot dis- 
place 1/b barrels of oil for several 
reasons. First, when injection wells are 
located along a water contact, a portion 
of the injected water migrates in the 
downdip direction, The migration con- 
tinues as long as the reservoir pressure 
in the vicinity of the injection ‘wells is 
increasing. 
displaced by water, in turn, displaces 
gas. Hence, a fraction of injected water 
is required to displace gas, Lastly, when 
water is produced along with oil, a barrel 
of water has to be injected per barrel of 
produced water in order to maintain an 


Secondly, some of the oil 


oil producing rate. 
When a wells is 
located on the boundary between two 


row of injection 
flooding units, it is desirable to know 
what fraction of injected water is forced 
into the respective units. For the pur- 
poses of this work, injected water will 
be expressed in terms of the water 
forced into a flooding unit. 

The difference between injected and 
produced water is called retained water. 
It is understood that all injected water 
goes into the unit for which. injected 
water is intended. Retained water dis- 
places oil and gas. Equation (1) defines 
U. the oil displaceable by flooding. In 
recovery Us, a 
flooding unit has to be filled with water. 
For this reason, retained water is called 


order to achieve the 


fill. The economics of flooding will be 
expressed in terms of the rate of fill. 
The water required to fill a flooding 
unit is (80— F) b./100 barrels per barrel 
of initially in place oil. The oil displace- 
able by flooding is U./100 barrels per 
barrel of initially in place oil. Hence, 


barrels of water per barrel of displace- 
able oil is given by 


Sage) | em 
100 — U, — (20+ F) oo (2) 


As an example, let the conditions be 
as follows: 
Fluid factor F = 5.0 
Initial volume factor bo = 1.2 
Percent oil recovery by gas Ug= 18 
Volume factor at declined pressure 
=1.1 


In this instance 


: (8O—5) (12) = 

100 — 18 — (20+ 5) (1.2)/1.1 
or 1.64 barrels of water per barrel of 
displaceable oil have to be retained ulti- 
mately. In other words, 1.64 barrels of 
water have to be injected per barrel of 
displaceable oil aside from migrated and 
produced water. 


Free Gas and Reservoir Liquid 


The total reservoir space initially oc- 
cupied by a reservoir liquid is 100b. per- 
cent of initially in place oil. At the out- 
set of flooding, the reservoir space occu- 
pied by a reservoir liquid is b(100 — U,) 
percent of initially in place oil. Hence 
the free gas g expressed as a fraction 
of total fill is given by 


100b. — b(100 — U,) (3) 
ey See 





g — 
For the conditions in the preceding 
example 


g = 100(1.2) —1.1(100— 18) 
(80 — 5)1.2 





or 33.11 percent of total fill. 
The fraction of fill occupied by a 
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YEARS invasion; oil recovery is in percent of displaceable oil. 
reservoir liquid is (1—g). When free But flooding projects contain free gas 


gas is 33.11, (1—g) is 66.89 percent of and the rate of oil recovery, expressed 
total fill. When total fill is 1.64 barrels as a fraction per year of displaceable oil, 
per barrel of displaceable oil, the ulti- varies not only with the rate of fill but 
mately retained water in barrels would also with the fraction of free gas dis- 
be 0.54 for displacing gas and 1.10 for placed ahead of oil. Let g be the fraction 
displacing reservoir liquid for each to fill occupied by free gas at the outset. 
barrel of displaceable oil. If it were possible to produce free gas 
Dry Oil Reserve without producing any oil, the rate of 

oil recovery would be zero during the 

Let unity equal displaceable oil per time fill increased from zero to g. For 


flooding unit, Then a fill greater than g, the rate of oil recov- 
ge, oe ee, a (4) ery would equal the rate of fill divided 

by (1—g). 
where D is the dry oil reserve; (C— D), In the field however, the rate of oil 


wet oil reserve and M, the marginal re- recovery by flooding increases from zero 
serve. Dry oil reserve is recoverable to some peak value before all the free 
prior to breakthrough. Wet oil reserve’ gas is displaced. Moreover, the fraction 
is the difference between cumulative oil of displaced free gas varies with the 
recovery at economic limit and dry oil location of producing wells. But from 
reserve. Wet and marginal reserves the viewpoint of financing flooding 
vary with dry oil reserve. The latter may projects, a conservative estimate is ob- 
be anywhere from zero to 80 percent of tained on the basis of negligible oil re- 


displaceable oil. covery during the time required to in- 
: ‘ crease fill from zero to about 2g/3. Ac- 
Dry Oil Recovery vs. Fill vordinely, 
Denote by unity the total barrels of 3F—2 
water required to fill a flooding project. Ce... (5) 


Let injected water, corrected for mi- 3—2g 

grated water if any, be F expressed as Solutions of equation (5) are straight 
a fraction of total fill. Let the rate of lines through the points C equals zero 
fill be expressed as a fraction per year and F=2g/3 to C=1 at F=1. 

of total fill. Aside from free gas, cumula- Differentiate equation (5) with respect 
tive oil recovery C would equal fill Fand to time and note that the rate of oil re- 
the rate of oil recovery would equal the covery for F greater than 2g/3 is 
rate of fill. 3/(3—2g) times the rate of fill. This 
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The Waiting Period 


Let Q: be the rate of water injection 


‘ 
compensates for the oil recovered during 
the time required to achieve a 2g/3 fill, 
expressed as a fraction per year of fill | 
If a Q: rate of fill can be — 
for y years, the fill would be yQ,, aside 
from migrated and produced water. 

The months m of prospective waiting | 
for an oil producing rate to become pro- | 


portional to a fill rate is on the order | 


m= _8g_ (6) 
i 

where g is the fraction of fill occupied 
by free gas at the outset of flooding and 
Q: is the average annual rate of fill. For 
30 percent free gas and 20 percent per 
year average fill rate, about 12 — 
are likely to elapse. 


Declining Injection Rate 


The maximum bottom-hole injection 
pressure is limited to about one pound 
per square inch per foot of depth to pay. 
Upon injection of some water, reservoir 
pressure increases. In addition, injection 
is accompanied by plugging which te 
duces injection rate aside from an if 
creased reservoir pressure. If wells were 
operated at capacity, injection rate woul 
start declining at the outset. The pf 
pective rate of decline is proportional 
the volume of injected water. j 

Let R equal the initial injection ¢& 

® CONTINUED ON PAGES 
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IN A POWER ENGINE UNIT? 


A-C Model L844 
6 cyls. 5%" x 642" 
544 cu. In. disp. 
110 bhp at 1050 rpm 
Torque 590 ft. Ibs. at 700 rpm 


PERCENT WATER 


A-C Model E563 
4 cyls. 54" x 64%" 
74 bhp at 1050 rpm 
Torque 400 ft. Ibs. at 700 rpm 


A-C Model U318 


4 cyls. 44¥%2" x 5” 
5 cu. In. disp. 
51 bhp at 1400 rpm 
Torque 200 ft. Ibs. at 900 rpm 


A-C Model W201 


4 cyls. 4° x 4” 


U. in. disp. 
34 bhp at 1400 rpm 
Torque 128 ft. Ibs. at 1200 rpm 


A-C Model B125 


4 cyls. 3346" x 342" 
cu. in. disp. 
25 bhp at 1500 rpm 
Torque 87 ft. Ibs. at 1100 rpm 











? 

; value of an oil reservoir is de- 
termined largely by the potential energy 
stored in that reservoir. The most com- 
mon form of potential energy is in the 
form of compressed gas, which may be 
in solution with the oil as well as in the 
gas cap. In either case, the energy rep- 
resented awaits the penetration of the 
formation in which it is contained in 
order to reach the surface and attain a 
condition of equilibrium. A large amount 
of potential energy in a reservoir may 
result from a static head, usually in the 
form of salt water. Actually, a combi- 
nation of static head and compressed 
gas are very common. 

Considerable energy is required to 
bring oil to the surface and such poten- 
tial energy, if allowed to escape, repre- 
sents an even greater amount that must 
be replaced in order to accomplish its 
initial function. 

The wasted energy represented by a 
burning: flare is appalling. It cannot be 
computed only in terms of cubic feet of 
gas. The equivalent horsepower of a flare 
from a well producing 240 barrels of oil 
per day with a gas-oil ratio of 2500/1 
would be approximately 1000 horse- 
power. If only 10 percent of this energy 
were available it would still represent 
100 horsepower completely gone. There- 
fore, it is necessary that this energy be 
returned to the reservoir in order that a 
maximum quantity of oil be recovered. 

Reservoir pressure can be partly main- 
tained or restored by one or both of the 
following methods: 

1. Artificial water flooding, which con- 
sists of pumping water into the oil 
formation to drive the oil remaining in 
the sand toward other wells which will 
be produced. The underground action of 
the water, since it has greater surface 
tension and capillary force than oil, 
pushes oil ahead of it, thus creating or 
restoring a certain amount of reservoir 
pressure. 

2. Injection of various quantities of 
compressed natural gas into key input 
wells, to replenish the partly drained 
pore spaces and thus exert a pressure on 
the remaining oil so as to drive it toward 
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FUNDAMENTAL PRINCIPLES governing 
the mechanics of reservoir behavior 
are presented herewith for the aver- 
age oil producer and field man who 
has not had a “slide rule’’ education. 
The advantages of early repressuring 
are explained and a typical case his- 
tory described. 











wells which will be pumped or flowed 
naturally. 

Artificial flooding has been very suc- 
cessful in the Pennsylvania area where 
the sand is hard, thick, and fairly uni- 
form in texture and where surface water 
is collected to actually flood the sand. 
This technique obviously has serious 
drawbacks where the project is located 
in an arid region or where sufficient 
water is difficult to obtain. 


High Stage Compressors 


The most practical and generally ac- 
cepted system of repressuring includes 
the utilization of high stage compressors 
using natural gas and which are de- 
signed to: (1) aid in maintaining original 
reservoir pressures during the flush pro- 
duction stage; (2) gradually restore de- 
pleted pressures in sands from which 
much gas and oil has been produced, 
pushing some retained oil toward pro- 
ducing wells; (3) to store natural gas. 

Maintaining reservoir pressure by gas 
injections should be started soon after 
a property begins to produce, the pur- 
pose being to sustain the sand pressure 
as near the original pressure as possible 
in order to keep gas-oil ratios to a mini- 
mum and extend as long as possible the 
flowing life of wells. Notwithstanding 
high initial equipment cost, the results 
to be achieved justify the expenditure in 
increased life, higher production, in- 
creased recovery, and lower pumping 
cost. Early high pressure gas injection 
will tend to keep the gas in solution in 


By REUBEN F. THOMAS 


the oil by maintaining fluidity and pre. 


venting viscosity increase, thus reducing | 


surface tension and permitting the oil 
to move more easily toward the bore 
hole. Early gas injection will also help 
to control edge water encroachment. 

Before undertaking a field repressuring 
project the operator should obtain ade- 
quate engineering data and be assured 
of an adequate supply of natural gas for 
such purposes. It is also important that 
compressors of suitable capacity be 
available. Many repressuring projects 
have failed because of inadequate com- 
pressor capacity. Sizes and types of 
compressors required will depend largely 
on the volumes and pressures to be han- 
dled as well as on the prime-mover 
equipment. Frequently, equipment in- 
tended for pressure lift can be used. 
Differential recording orifice meters and 
regulators are necessary at the com- 
pressor and at the well, and welded gas 
lines to and from the wells, a system of 
intake and discharge, and a_ cooling 
tower are frequently a part of the com- 
pleted plant. If wells are flowing ata 
high back pressure, the gas may be 
taken from a high pressure separator at 
from 100-500 pounds per square inch. 
This, of course, materially assists in 
compressing the gas. 

Among engineering problems that 
must be worked out is that of properly 
locating and spacing the recycling wells 
and this can best be done after a care- 
ful study of the reservoir and its char- 
acteristics. The ideal point of gas injec- 
tion is at the apex of the structure where 
the gas/oil ratio will not be thrown out 
of balance and where it can be controlled 


sencpeee 


ARTA RPT TRAETOTO OREN 


more easily. An added advantage is the | 


ability to control water encroachment 
which, under such an ideal condition, 
will penetrate the reservoir only as fast 
as the oil is produced and if pressure 
is maintained at a higher level than that 
of the encroaching water the latter can 
be held back and the voided reservoit 
used later as a natural gas underground 
storage. 

If the gas were injected near the 
aquafer, a complete circle of input wells 
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would be necessary to prevent the irreg- 
ular encroachment of water. The gas 
would flow up through the oil and dissi- 
pate itself through the producing wells. 
Where a steep dip occurs in a reservoir, 
great care must be exercised in locating 
input wells since the oil and gas may 
separate by gravity, particularly in a 
highly permeable sand containing high 
gravity oil. 

The number of input wells should be 
based primarily upon the saturation fac- 
tor of the reservoir, size of lease, tex- 
ture of the sand, and the economic fac- 
tors involved. 

Wells chosen as input wells should 
be cleaned out, shot at the top of the 
sand, and again cleaned out. The casing 
should be tested for leaks and if the 
loss is over 10 percent, the well should 
not be used unless it is worked over. 
If the input well ever produced any 
water, it should be cemented off at the 
bottom. 

When reservoirs are repressured dur- 
ing the flush production stage, high 
pressures but relatively small volumes 
of gas will be necessary. These must be 
recorded often and producing wells 
must be watched carefully for abrupt 
increases in pressure and oil production 
which will indicate unequal pressure dis- 
tribution or channeling. If the input gas 
is being distributed uniformly through 
the sand, increased pressure and less 
input volume will be necessary before 
the offset wells show any appreciable 
increase in gas/oil ratio or increased oil 
production. A quick increase in gas/oil 
ratio is positive evidence of channeling 
and such a well should be closed or 
changed to an input well. In fact, where 
channeling or bypassing has occurred, 
itis best to make an input well of the 
one that has channeled. 

Old and partly depleted reservoirs re- 
quire large volumes of gas at low pres- 
sure until the drained portions of the 
sand are replenished, after which less 
volume and more pressure will be re- 
quired. 

Compression of the gas used in re- 
pressuring will remove liquid hydrocar- 
bons and opinion is divided as to whether 
the resulting “dry” gas is more effica- 
cious than the original “wet” gas. Wet 
gas goes into solution with greater ease 
than dry gas, reducing the viscosity of 
the oil in place and promoting easier 
flow to the bore hole. The amount of 
hydrocarbons that may be recovered 
from the repressuring media through 
compression may be sufficient to repre- 
sent an economic return and warrant the 
“stripping” action, so that “dry” gas only 
may be returned in cycle; dry gas, there- 
fore, may do as good a job as “wet” gas 
in maintaining reservoir pressure. 

Theoretically, initial pressuring should 
recover all of the oil in a sand of uni- 
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Production history of Jones sand, Schuler field. 
form texture except that which is re- cessfully in many areas and its appli- 


tained as a film around the sand grains. 
At the completion of such recovery, the 
sand pores should be filled with gas 
under a pressure in excess of the orig- 
inal pressure. Contributing to poor re- 
sults or failure in repressuring opera- 
tions are interbedded sandstones, cracks 
and crevices, low porosity, gas sand 
above oil sand, and water between oil 
bearing sands. Mechanical conditions 
which may cause a low efficiency in- 
clude input wells improperly located, 
pressure entering some other formation 
than the oil sand, abandoned and im- 
properly plugged wells, and blowouts 
caused by excessive pressure application. 


Method for Old Properties 


On old and partly depleted properties. 
it is good practice to inject only air, and 
analyze the gas from the offset wells 
frequently for traces of oxygen and 
nitrogen. This will aid in determining 
the major direction of the drive and 
assist in selecting the best wells for 
injection. After these two important fac- 
tors have been determined, gas may be 
used instead of air. In many repressur- 
ing projects, 30 to 60 days may be re- 
quired for pressure to build up and 
equalize so as to increase oil production 
uniformly on the average lease. This 
time factor is closely related to sand 
texture, input pressure, and distance be- 
tween wells. The time required for a 
property to attain its peak of produc- 
tion after repressuring has commenced 
may be a matter of months or even 
years. 

Repressuring is being carried out suc- 


cation is recommended wherever pos- 
sible. A good example is that of the 
Jones sand, Schuler field, near El Do- 
rado, Ark. The Jones sand reservoir was 
discovered in July, 1937. Unrestricted 
production had dropped the reservoir 
pressure from 3520 to 1542 pounds per 
square inch by February, 1941. At that 
time, the Jones sand was unitized except 
for six wells. There was a differential of 
550 pounds per square inch across the 
field at that time, the result of some 
wells on one side having a high gas/oil 
ratio. By August, 1941, when the average 
pressure was 1502 pounds per square 
inch, the differential across the field had 
been reduced by about 100 pounds per 
square inch, this result being attained 
by shutting in wells with high gas/oil 
ratios. As a result, the daily pressure 
drop for the field was reduced from 1.7 
to .7 pounds per square inch between 
February 17 and July 1, 1941. At that 
time the operators began returning gas 
to the gas cap in only four wells. Within 
a few weeks the pressure drop for the 
reservoir had been reduced to 0.3 pounds 
per square inch per day. By the middle 
of 1946, the reservoir pressure was still 
1484 pounds per square inch or a cumu- 
lative drop of 2036 pounds per square 
inch from discovery, but only 18 pounds 
per square inch from August, 1941. The 
cumulative production of gas was 75,- 
951,601 Mcf, of which 43,965,152 Mcf 
was reinjected into the reservoir. The 
recovery per pound per square inch drop 
in pressure since discovery has been 
18,660 barrels of oil and 37,304 Mcf of 
gas. Furthermore, the reservoir pressure 
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has been maintained virtually constant 
for five years while oil has been pro- 
duced at an average rate of about 10,600 
barrels per day. 

The Jones sand has 140 producers 
which were unitized. It is necessary to 


produce from only 27 to 50 of the wells 


to obtain the allowable. Naturally, those 
with favorable gas-oil ratios are pro- 
duced. 

Figure 1 illustrates the results of the 
cooperative repressuring program in the 
Jones sand at Schuler. 

The Arkansas Oil and Gas Commis- 
sion has estimated that the application 
of secondary recovery methods to the 
Jones sand will make possible the re- 
covery of 25 million barrels of oil which 
otherwise could not have been obtained. 


Unitization 


repressuring 
be- 


The great problem of 
operations is that of cooperation 
tween the operators in a field. The field 
must be handled as a unit if success is 
to be achieved. Complaints usually 
voiced against unitization are that the 
operator loses control over his interests, 
that success is uncertain, that additional 
expensive equipment would be needed, 
that water flooding would ruin the oil 
sand, and that some interests may profit 
at the expense of others. These problems 
must be overcome before the industry 
finally accepts unitization. Louisiana and 
Oklahoma have passed, and the Arkan- 
sas Legislature has under consideration, 
legislation which would force coopera- 
tion in unitization projects after a public 
hearing has been held. 

A recent survey by the Arkansas Oil 
and Gas Commission on possible secon- 
dary recovery in Arkansas shows that 
a minimum of from 211 million to 269 
million barrels of additional oil definitely 
can be recovered through such methods, 
a figure equal to 40 percent of the oil 
that Arkansas had produced up to 1945. 
Competent petroleum engineers recog- 
nize the importance of repressuring in 
the early life of a reservoir and regula- 
tory bodies are becoming increasingly 
conscious of the desirability of such 
methods in the interest of adequate con- 
servation. Major oil companies have 
pioneered this trend but it remains for 
the individual operator or small lease 
holder to recognize the ultimate benefits 
to be derived from such practices. Uni- 
versal acceptance of this and other tech- 
niques designed to effect optimum pro- 
duction from the nation’s reservoirs will 
add appreciably to current reserves, bol- 
ster the national economy and make for 
a stronger and healthier, as well as a 
more profitable oil industry. 
lia 
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Oil Production by Gas 
And Flooding 


® CONTINUED FROM PAGE 162 
city expressed as a fraction per year of 
fill. Let A be a fraction, or multiple, of 
fill, Denote by W: the injected water. 
Then the prospective rate of injection 


Qi: is given by 


9,= 2 (a—w) (7) 


ya 
i 


The rate of increase in the volume of 


injected water with respect to time 


dW:/dy is the rate of injection. Ac- 


cordingly, 


OE eget ed Ch 
dy A 
Integration of the foregoing expres- 


sion gives the prospective rate of in- 
jection at any time y in years. Thus 


-Ry/A (8) 


QO: = Re 

The corresponding injected water in 
terms of fill is given by 

Wi=ACi—e-RW/A) (9) 
where e is 2.718. The symbol A repre- 
sents the volume of water that ultimately 
could be injected into a given number 
of wells. 

The curves in Figure 9-2 show two 
solutions of equations (8) and (9) for 
a 25 percent per year initial injection 
rate. If A were equal to unity, the in- 
jection rate at the end of six years 
would be 5.58 percent per year. Injected 
water would be 77.7 percent of fill. If it 
were desired to maintain a 25 percent 
per year injection rate for six years, the 
required number of injection wells at the 
end of six years would be about 2.5 
times the initial number. 

If A were 2.0, the injection rate at the 
end of six years would be 11.81 and the 
injected water, 105.5. If it were desired 
to maintain a 25 percent per year rate 
for six years, the required number of 
injection wells at the end of six years 
about 1.75 the initial 


would be times 


number. 
Field Data 


The fill at any time in the foregoing 
examples is the injected water less mi- 
grated and produced water. As oil pro- 
duction by water cannot be maintained 
without increasing the fill, the need for 
maintaining injection capacity is evident. 
Field data expressed in terms of fill for 
a given group of injection wells give a 
procedure for estimating the prospec- 
tive capacity. Without some field data on 
the rate of capacity decline, the constant 
A cannot be evaluated accurately 
because of variable degrees of plugging 
in a given type of media. If injection is 
not at capacity, periodic capacity tests 


should be made in order to anticipate the | 


rate of injection decline. 


Composition Curves 


The composition of production is the 
barrels of oil per barrel of oil plus wate, 
in production. Composition equals unity 








prior to breakthrough. The composition | 


of production is required for estimating 
ultimate oil recovery and total barrels of 
injected water. 

Denote displaceable oil by unity. Ex. 
press dry oil recovery D as a fraction 
of displaceable oil. Let C equal cumula. 
tive oil recovery greater than D, Ac 
cordingly, (1—D) is the displaceable 
oil at breakthrough and (1—C) is the 
displaceable oil at any time after break. 
through. The composition X of produc. 
tion is conservatively defined by 


ain i 5 (10) 


Solutions of equation (10) are shown 
in Figure 9-3 for zero to 80 percent dry 
oil recovery. A zero breakthrough is 


obtained when producing wells are near } 





injection wells, An 80 percent break | 


through is limited to crestal locations } 


of producing wells on radial reservoirs 


having a pronounced convergence. 


Suppose the composition at economic | 
limit is 20 percent. For a zero break 


through, the ultimate recovery would 


be about 
Whereas, for an 80 
through, the ultimate 
be about 90 percent. 
The data in Figure 9-3 are limited to 
oil-producing beds. Production of water 
via a flooded out highly permeable bed 


55 percent of displaceable oil. 
percent break 
recovery would 








is excluded. Coarse sand interbedded in | 


comparatively fine sand and limestone 
intervals containing cavernous solution 
channels or wide fractures are pipelines 
between injection and producing wells. 
Isolation of pipe lines is essential i 


flooding. 
The influence of well location, stratig- 
raphy and pre-interval control o 


injection rate are reflected in dry oll 
recovery. However, the influence of 
ultimate oil recovery of the oil recovered 
by gas, viscosity and shrinkage is ab 
sorbed in the estimate of displaceable 
oil. Hence, the data in Figure 9-3 are 
not a comparable basis for two flooding 
projects having the same breakthrough 
but different fluid properties and unlike 
oil recovery by gas. 

Composition curves similar to, but less 
conservative than, those shown in Figure 
9-3 have been derived from relative per 
meability data. However, applications of 
composition curves based on relative 
permeability are laborious and therefore 
are not included here. 
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This was the first 
WSI Radioactivity 
Well-Logging unit 
placed in commercial 
service. It is shown 
on the well that 
proved the practical 
and economical 
application of the 
service. 





Be ge ee 


Ten years of research and 20,000 commercial Well Logs eg a ++ ee mt 
have been run. Gamma Ray and Neutron logging was 4 ce ig ae asa omens 
originally intended for use in the process of rehabilitat- 

ing depleted oil fields. While the service is still used 

in such endeavor its greatest application is now as a 

necessary adjunct to drilling. 

Gamma Ray and Neutron Well Logging is now available 

from some’ fifty, conveniently located points in the 

United States, Eastern and Western Venezuela, and 

Southern Argentina. 


The Well Logging 
Unit shown here is 
the thirty-ninth 
unit built for Lane- 
Wells Company. 


Petit er 
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Radioactivity well logging service is available from dees experienced licensees... «. 
LANE-WELLS COMPANY 


SEISMOGRAPH SERVICE CORP 


of Delaware 


MRACAS, VENEZUELA 


TULSA, OKLAHOMA “. | GEOTECNICA, S. A. 


BUENOS AIRES, ARGENTINA 
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now ro—Arrange Pump Motor for Double Duty 


An operator in 
North Louisiana 
saved the expense of 
a prime mover for 
one isolated well and 
tank battery by uti- 
lizing the electric 
motor on the pump- 
ing unit to drive a 
rotary gear pump. 
Eliminating the need 
for a second prime 
mover for the oil 
pump was accom- 
plished by mounting 
the rotary gear pump am 
on the same founda- 
tion framework on 
which the pumping 
unit and electric 
motor were mounted. 

In this application, oil was pumped 
from the well into a nearby tank. When 
the tank was full, the pumper shut down 
the pumping unit and removed the three 





V-belts from the gear box on the unit. 
The motor setting could be easily 
changed, and the belts were quickly 
slackened. The belts were then threaded 


around the three-groove pulley on the 
rotary gear pump and the motor pushed 
away to tighten the belts. Suction valves 
on the pump were opened and the motor 
started. The electric motor then powered 
the rotary pump to move the oil to a 
larger tank battery where a larger pump 
placed the oil into the pipe line. 

The framework on which the 
was mounted consists of salvaged four- 
inch pipe set in concrete and braced in 
the middle by an additional vertical 
post. One end of the longitudinal mem- 
ber is open to permit the storage of two 
extra V-belts for standbys in case one 
of the active belts becomes shredded or 
broken. A simple platform for the rotary 
gear pump was fabricated from half-inch 
sheet metal and bolted to the pipe 
framework, 

Because of its relatively small size, 
the pump could be mounted on the 
pumping unit, providing an arrangement 
whereby the same electric motor could 
be used for dual purposes. 


unit 


vow ro—Warm Lifting Gas With Heat Exchanger 


Where regulators - 
and chokes were 
freezing up, and at 
the same time the 
well was making © 
production near the _ 
100-degree mark, one 
company engineer 
made a jacket to go 
over the gas line on 
the upstream side of 
the choke or regu- 
lator. This bath of ™ 
crude and warm salt 
water was sufficient 
to overcome the 
freezing condition of the regulators or 
chokes. 
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The exchanger was made in the com- 
pany shop by orange peeling a six-foot 


piece of five-inch casing over a piece of 
2¥%4-inch pipe, the size of the high- 
pressure gas lines. Unions were placed 
on either side of the line and two-inch 
side connections were made on the five- 
inch nipple for the flow line from the 
well head. The assembly was_ then 
brought to the field and connected so 
that production went around the outside 
of the gas line and the gas directly 
through the exchanger. The choke or 
regulator (choke in this case) was 
placed just ahead of the exchanger so 
that as the fluid flow warmed the gas 
line, it also conducted heat directly to 
the constriction, Although the gas line 
frosted at times, it never became cold 
enough to form hydrates. 
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a | ° You can get quicker service and simplified serv- 

'P : ice from this one depot. 

~ It is another example of Dresser policy . 

- e constantly expanding service facilities to keep 

i * pace with sales. When you think of Dresser 

x $ Industries think of it as the company which 

. * recognizes that service to the oil industry is as 

: e important as new products to sell. 

Dreser Indore has enablshed @ new "When you buy from any of the companies 
' i grouped within Dresser Industries, buy with 

or ment and replacement, om ance that your equipment is backed up 

a offices for i most up-to-date service policy in 
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‘ty! THE ONLY COMPANY DOING AN OVER-ALL JOB— 
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line From source to consumer 
old 


was 
$0 From well to refinery 
“ for the Oil Industry— 





NDUSTRIES, INC. 


TERMINAL TOWER © CLEVELAND 13, OHIO 


for the Gas Industry 
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Penberthy Automatic Electric 
Sump Pumps and Penberthy 
Automatic Drainers (water or 
steam operated) have demon- 
strated their superiority where- 
ever seepage water accumu- 
lates. Simple rugged design— 
copper and bronze construc- 
tion throughout. 
Penberthy Automatic Injectors 
assure an uninterrupted supply 
of feed water to oil field boilers 
at minimum cost. Reliable 
under most severe operating 
conditions. 
Penberthy Ejectors use the 
power of steam, air or water 
under pressure to lift liquids. 
No moving parts—no lubrica- 
tion. Also used as water 
heaters. 

i! 


PENBERTHY INJECTOR CO. 


Detroit 2, Mich. 
Canadian Plant—Windsor, Ontario 
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How to—Pipe Pulling Unit Exhaust 


Regardless of the condition of the en- 
gines, the fuel mixture changes fre- 
quently in gas-air ratio due to the fluc- 
tuation in power requirements and speed. 
At various times during the workover, 
or pulling operation, the exhaust carries 
quantities of carbon monoxide and other 
disagreeable fumes, as well as back fires 
from the engine. So that the crew can 
work in comfort and safety, the exhaust 
gases can be piped away from the unit 
with flexible steel hose. 

Mufflers on the exhaust manifolds are 
installed in a horizontal position so that 
the tail pipes point to the side of the unit 
opposite the position of the machine op- 
erator. The tail pipes in this installation 
are pipe nipples, welded to the head of 
the muffler, so that an ell can be 
attached looking down and carrying a 
swedge nipple to attach the steel tubing. 
The swedge nipple and the tubing have 
an area sufficiently large to conduct the 
exhaust away from the muffler without 
excessive back pressure so as not to re- 
duce the efficiency of the engines. The 
steel tubing is long enough for the out- 
let end to be at a safe distance from the 
men working on the well. Being light in 





a 


weight and flexible, the pipe can be laid 
at any angle to the pulling unit to point 
down wind so that the fumes may be 
dissipated quickly. In case of back fires, 
the open ends of the exhaust tubes are 
far enough from the well to eliminate a 
fire hazard. 





now to—Adjust Setting of V-Belt | 


The ease with which the pumper can 
properly adjust the tension in V-belt 
drives usually contributes substantially 
to the life of these belts. Throughout the 
pumping life of a well, many belts will 
be used. And, if these belts are exposed 
to the weather, they will stretch some, 
making it necessary to take up the slack. 

Illustrated is a simple, convenient 
method to adjust quickly the tension in 
a V-belt drive on one pumping unit. The 
electric motor is mounted on two metal 
cross members which slide on the I-beam 
runners of the pumping unit frame. At 
the end of the frame, two holes were 
cut to accept a long screw stem which 
extends to the edge of the motor mount- 
ing members. A forked handle is welded 
to the end of each screw stem to facili- 
tate tightening or loosening the nut 
which is placed on the outside of the 
I-beam frame. The screw stems are at- 
tached to the cross member of the mo- 
tors by a bearing joint which permits 
the stem to rotate but holds it to the 


cross member. : 

The pumper could take up any slack | 
in the V-belts by holding the adjusting | 
nuts with a crescent wrench and rotat- 
ing the forked handles in the proper di- | 
rection. By adjusting each screw stem | 
a few rotations alternately, an even ad- 
justment could be made. 





WORLD OIL « July 1, 1949 ful 


ROTARY 
cme # us 











Because the load is carried from the 
bottom, Gray Rotary Swivels give MORE 
STRENGTH with LESS WEIGHT 


SS 


2. 8. 
‘sg’ ‘ss’ 


ines ea My: 
6m ee tex: 08) Caer: 6) ae:- 
—— a | a 
Mh ik WH 
me 6 8) ia 6) it 
“3 = 


i ie: 
ae 
(me: 'Sr1E31 
Lf i . 

=i 


es 














4) July 1, 1949 * WORLD OIL Production Section » 173 























ack 


Won't Control 
Boiler Scale 


but 
SAND-BANUM 
Will! 


This Pure Colloidal Com- 
pound is the modern means 
of both removing and pre- 
venting boiler scale and 
corrosion in absolute safety 
to personnel and equip- 
ment. 


Your Proof is its world- 


wide use in power plants 
the world over for 23 years. 


Better Yet 


You can prove it to your 
own satisfaction on our 
“Better Than A Money 
Back Guarantee.” 


Write for Details 


“The Entirely Different 
Boiler and Engine Treatment’ 





AMERICAN 
SAND-BANUM 


COMPANY, Inc. 
§ ROCKEFELLER PLAZA, 
NEW YORK CITY 20 
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HOW TO— 


Guard Filler Neck 


In the work of building up a truck- 
mounted pulling unit it was found that 
while the fuel tank could be protected 
adequately by mounting it behind the cab 
and beneath a section of steel plate walk- 
way, it was not convenient to provide 
protection for the unprotected filler neck. 
In order to protect this vulnerable point 
from accidental damage, yet be able to 
neck easily for re-fueling, 
plate 


uncover the 
the welder designed a 
which serves both as a protective cover 
and a step plate. Cut out of one-fourth 
inch floor plate material, the small cover, 
shown in the accompanying photograph, 
to its under side, and at 
a segment 


hinged 


has welded 
right angles to that surface, 
of plate which provides a brace ade- 
quately strong to support the weight of 


a man as he steps up on the plate. 


HOW TO— 
Drain Pump Waste 


A waste and drippings collecting sys- 
tem at various points on a centralized 
pumping unit or other power installation 
will repay its cost many times over in 
reduced cleaning and maintenance costs, 
to say nothing of benefits realized 
through reduced fire hazards at the site. 
A small, unusually efficient waste col- 
lecting system installed by one company 
on each of their centralized units, is 
illustrated. : 

At three points, two at the pumping 
unit, and the other beneath the crank- 
case of the engine, small collecting basins 


For Reading 


Bottom Hole 
Pressure Charts 


For accurately reading bottom 
hole pressure gage charts. One 
inch travel on pressure scale 
readable to 0.0001 inch. Sixty 
power microscope. Four inch 
travel on time scale read with 
scale and vernier. Shadowless 
iHumination. Available with 2 
inch or 50 mm travel of micro- 


COLEMAN 
INSTRUMENT 


and Wlanufadwung Company 
716 SOUTH TROOST TULSA, OKLAHOMA 
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or upturned swage nipples are positioned 
so as to catch all drippings or crankcase 
drainings. Fluid caught at these points 





flows into a common two-inch line run- 
ning the length of the unit bases, empty- 
ing into a sump at the end of the installa- 
tion. 


HOW TO— 


It has been found that when a number 
of wells flow through separators into a 
single stock tank, the pulsation rhythm 
sometimes causes wave actions in the 
tank that create a false level in the auto- 
matic instrument which switches to an 





empty tank when a predetermined vol- 
ume of oil has been placed in the tank. 
To dampen this surge and to cause a 
mean level to appear in the body of the 
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“kidney valve” chamber, several extra 
fittings are attached to the upper con- 
nection of the level control body. 

In the tees employed to complete the 
pipe work, conventional copper tube fit- 
tings are attached so that a compensat- 
ing copper line will carry the vapors to 
and from the liquid level control. The 
line is formed as a helix in one leg to 
prevent vibration breaking the tubing 
and to provide sufficient “spring” in the 


line to permit removal without distortion 
or breaking. 

As an additional means of controlling 
the flow of . vapors to and from the top 
of the chamber of the control instru- 
ment, a suitable orifice plate is inserted 
in one of the tees below the % x 2-inch 
cast iron plug which contains the fittings 
for the copper tube to provide the lag 
necessary to maintain a quiescent level 
in the float chamber. 
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TUBING ANCHOR 















SMOOTH OUT YOUR 


TUBING TROUBLES 
with this 


PAGE TYPE “Cc” 
TUBING ANCHOR... 


it’s designed for parallel strings! 


The Page Type “C” Tubing Anchor is designed 
specifically to anchor parallel strings in “Free Pump” 
installations. Its advantages to operators are many. The 
Page Type “‘C” Anchor assures a fast tubing run-in 
without danger of accidentally setting slips, eliminates 
the human element of top-hole manipulation in setting 
and saves valuable time in landing tubing strings. The 
Page Type “C” relieves tubing of fluid and working 
pressure loads and increases the factor of safety in long 
tubing strings. It enables running longer strings of 
second grade tubing because the Type “C”’ supports the 
tubing and holds it in tension, free of ‘working’ loads, 


SIMPLE OPERATION 


The Page Type ‘‘C’’ Tubing Anchor sets 
hydraulically on fluid pressure differential. The hydro- 
static head of oil in the power string together with the 
“free pump’’ surface operating pressure, forces a series 
of small pistons against v-cut slip segments that grip 
securely against the casing. Holding power of the slips 
far exceeds fluid head and operating pressure loads. 
Release and removal from well requires only drainage 
of tubing. Tool can be run-in either end up. 


SIMPLE CONSTRUCTION 


Anchor Body made from a solid billet of steel 
. . . working force consists of two v-cut slips and six 
pressure-sealed pistons . . . all parts 
replaceable and interchangeable. 


WRITE now for details or see... 


Mid-Continent Distributors 
D+B Division—Emsco Derrick 
& Equipment Co., 
Garland, Texas 


The Continental Supply Company 
Dallas, Texas 
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SAND PUMPS 


Standard Clean-out 
Tool for 25 Years 





Check any oil field in 
the world where sedi- 
ment or sand is met with 
and you'll find Miller 
Sand Pumps and Bailers 
are standard .. . leader- 


continuous improvements 
during 25 years of service! 


The Miller Sand Pump 
is made in Regular and 
Heavy Duty types in sizes 
listed below, Lug type 
Chisel, Sand and Bailer 
Bottoms are easily inter- 
changed. 


Threaded Chisel and 
Sand Bottoms can be sup- 
plied, to permit larger 
pieces of sediment to 
pass, and pump to be 
dumped without remov- 
ing bottoms. Tool Pin 
bail allows tools and sand 
pump to be run on same 
wire line when desired. 


ship earned and held by | 
| 
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HOW TO— 


Clean Gas Safely 


Field gas taken from separators must 
be further cleaned if it is to be used 
efficiently in heaters for the treatment of 
emulsions. Common practice is to place 
an ordinary scrubber in the heater gas 
line, taking the discharge from the top 
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| Designed with a minimum of parts for 
| easy installation and economical oper- | 
| ation. This new lubricating gland 


Write for new descrip- 
tive price list on Miller | 
Sand Pumps and Bailers. 








See Composite Catalogue 
page 2666 for details. 


SAND PUMP AND 
BAILER SIZES: 


Outside 
Diameter 


242” 
+ 3” 

312” 

4y4” 













Lengths 
20 feet 
25 fe 
30 be 


Special Sizes 
and Lengths 
to Order! 


EXPORT OFFICE 
30 Rockefeller Plaza 
New York 20, New York 


MILLER 


Om Oe 


1524 $,. €. 29 Box 4516 
OKLAHOMA CITY 9, OKLAHOMA 











SAND PU 





of a vertical chamber. Unless constant 
attention is given this type scrubber, it 
may fill with condensate and overflow 
into the heater gas line. These liquids 
clog up the burners in the heater, and 
sometimes overflow in the burner boxes, 
creating a serious fire hazard. 


Protection against such incidents was 
provided by the simple scrubber illus- 
trated. It is the usual type field gas 
scrubber, consisting of a vertical cham- 
ber, with the inlet above mid-point and 
the outlet on top. Drain plugs are at the 
bottom. A unique feature of this scrubber 
is a spherical metal float placed inside 
the vertical cylinder. The upper section 
of the scrubber has been belled down 
and a smaller section of casing added 
to form the top. A nipple was welded 
to the belled section, so that its lower 
edge extended into the cylinder about 
five or six inches. This extended edge 
formed a seat upon which the float rested 
in the event the chamber filled with 
liquids to this point. The float, when 
seated at the upper end of the scrubber, 


would shut off the flow of gas entirely, 
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giving warning of what has happened. 


| 





lengthens the life of the rod or liner as 
well as the packing in the stuffing box. 
On various tests, the life of the pol- 
ished rod or liner and the packing in | 
the stuffing box was increased many | 
fold. Equipped with a zerk fitting to 
insert bearing grease and with a regu- | 
lar Hercules cone packing ring, serving | 
as a wiper ring. Fits all type Hercules | 
stuffing boxes now in use. 





Write for Bulletin No, 124-SBLG 


SOLD AT ALL 

SUPPLY STORES 
California Representative: 
. T. (Ted) WALTIMIRE 

Ph. 4-4169 P. O. Box 1612 

BAKERSFIELD, CALIF. 
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TOOL COMPANY 


Munufacturers of 
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General Office and Plant 
17th and P soenix 


P. O. Box 286, Tulsa 1, Oklahoma 


Address “HERTOCO” 
Telephone 3-1186. 
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DEVELOPING ENGINEERING data 
which will enable an optimum size of 
line to be selected to meet predeter- 
mined throughput requirements, the 
author presents a series of charts 
which will greatly simplify the pre- 
liminary work of line size selection 
and afford a workable basis whereon 
can be superposed the individual re- 
quirements of terrain, and other 
variables introduced by local con- 
ditions. 


= a new pipe line is under 
active consideration, several difficult 
factors present themselves for appraisal 
before the particular line design can get 
under way at all. They include the esti- 
mation of the peak production from the 
area, the estimation of the demand from 
the new area into the various refinery 
and consumer sections tributary to it, 
the estimation of the proportion of the 
total production that will move in the 
direction under consideration for the 
new line, and finally the estimation of 
what part of this movement the pro- 
posed line will be called upon to trans- 
port. 

What size of line to lay into the new 
area then comes into the picture, and 
this is always a difficult decision to 
make. The cost of oil transportation by 
pipe line decreases greatly with in- 
creased volume, The most economical 
line would therefore be the one just 
adequate to carry the peak throughput 
from fully developed production. In- 
adequate lines result in wasteful addi- 
tions to the original plant as subsequent 
development occurs. 

On the other hand the forecasters of 
the reserves in new discoveries are 
forced to limit their estimation of the 
producing area practically to proven 
acreage. Still, early in the development 
period, pipe line outlets have to be pro- 
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By F. C. WHITESIDE 
Interstate Oil Pipe Line Company, Tulsa 


vided so that appropriation of funds for 
laying them partakes of the nature of 
appropriation of funds for the original 
exploratory expenditures and for leas- 
ing. That is, appropriations will be made 
that are based partly on faith in the 
area. There is more basis than for the 
exploration costs in that oil will have 
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BARRELS PER DAY - THOUSANDS 


FIGURE 1. Tariff required for 12-inch line. 








already been discovered, but the volume 
of production for which transportation 
should be provided will not usually be 
defined for several years. With the best 
of planning, this is always a serious 
problem and requires the best applica- 
tion of business foresight. The serious- 
ness of this situation can be emphasized 
when it is pointed out that practically 
every pipe line system of any extent 
built prior to the war was built too 
small. How this came to be can be 
understood by a retrospective glance. 

In the early days of the oil business 
the unrestricted volumes from produc- 
ing fields forced the feverish construc- 
tion of pipe line outlets without adequate 
foresight in their planning. The high 
cost of overland transportation of oil 
by any means other than pipe lines 
made the pipe line rates of even such 
inadequately planned projects look cheap 
in comparison. The cheap appearing 
rates -that still resulted in attractive 
profits provided inadequate economic 
compulsion for long range managerial 
planning. Whatever installations were 
built in most cases paid out all right, 
and it is unusual for owners to apply 
critical interest toward how an enter- 
prise is designed and run when this 
enterprise is paying satisfactory divi- 
dends. 

By far the greatest part of a pipe line 
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PIPE SIZE , 1.0.— SCALE 


FIGURE 2. Optimum pressure for 7 percent net return. 


system investment is in the lines them- 
selves. In view of this and the natural 
difficulty in appraisal of the throughput 
from a new area at the start, and of 
the absence of economic compulsion to 
develop the basics of pipe line eco- 
nomics, it is easy to see why lines were 
practically always laid too small. This 
resulted in station spacings which were 
too close, operating costs which were 
too high, and subsequent wasteful loop- 
ings of the pipe line system as develop- 
ment progressed. 


Competition Heavier 


Trends long prevalent in the pipe line 
industry are now effecting a vigorous 
economic squeeze upon the transporta- 
tion companies. Improvement in design 
and operating practices in some com- 
panies has injected heavier competition 
into the rivalry between lines trans- 
porting oil in the same general direc- 
tion which has driven tariffs downward 
just as persistently as wages and ma- 
terial costs have been rising. The most 
efficient pipe line systems with the long- 
est hauls and largest throughputs nat- 
urally have the lowest operating cost 
per barrel mile. It is easy to see that 
pipe line systems in the same general 


service must meet the competition of 


the most efficient line. 
Oil service in general 
over has been furnished without radical 
variations in prices so that transporta- 
tion costs anywhere will be affected by 
improvements anywhere else. 


the country 


Many papers have appeared in recent 


years regarding trends in pipe line 
design, A _ great 
articles describes the tendencies toward 
larger pipe diameters, thinner walls, 
higher tensile strength steel, 


operating pressures, longer station spac- 


proportion of these 


higher 
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BY NOMINAL SIZES 


ing, more effective and efficient pipe 
coatings, cathodic protection, etc. 

To a lesser extent, papers are en- 
countered which deal with improve- 
ments in station design. Pump and 
engine speeds are being increased which 
allows the same output to be handled 
with lighter and cheaper equipment. 
The few large cylinders on the older 
type pumps are giving way to a greater 
number of smaller cylinders designed 
to give more even flow. Where oil 
viscosities permit it, the use of cen- 
trifugal pumps is coming into greater 
favor, which gives more freedom from 
surges. 

With the practices in design in such 
a state of flux, it will be seen that 
settling upon an estimate of the ex- 
pected throughput leaves many engi- 
neering investigations desirable in order 
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FIGURE 3. Optimum pressure for varying re- 
turn on investment in 12-inch line system. 


BARRELS PER DAY 


— THOUSANDS 


FIGURE 4. Tariff required for 12-inch line at optimum pressure, 1200 


pounds per square inch. 


to assemble cost figures for the opti- 
mum plant for the required service. 

The economics and design of the line 
will be concerned with: 

1. The length of the line. 

2. The size of the pipe. 

3. The minimum wall thickness at the 
low pressure end. 

4. The tensile strength characteristics 
of the steel. 

5. The safety factor 
steel is stressed. 

6. The price of pipe and equipment 
on location and the cost of construction. 


to which the 


. Operating pressures. 


oN 


Station spacing. 

9. Volume of throughput. 
10. Gravity of the oil. 

11. Viscosity of the oil. 
12. Temperatures encountered — aver- 
ages and extremes. 

13. Elevations along the line. 

14. Operating practices and costs in- 
volved. 

15. Desirable rate of return on in- 
vestment. 

The number of factors is so great 
and their inter-relationship so compli- 
cated that full generalization of pipe 
line estimation data has always eluded 
complete accomplishment. The squeeze 
occasioned by falling tariff rates and 
rising costs dictates that complete eco- 
nomic evaluations be made. In the old 
days a rule of thumb said that an eight 
inch line was a 20,000 barrels per day 
line and stations should be 30 to 35 
miles apart. Recent improvements in 
materials, design practices, and operat- 
ing procedures mentioned previously 
have upset the old customs, but uni- 
formity has not emerged. 

This paper proposes a method for 
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presenting the general pipe line problem 
in such a way that many elements of 
a problem may be roughly estimated 
even while sitting at the conference 
table without the delay necessary to 
build the estimates up from the ground. 
It will also demonstrate many funda- 
mentals in pipe line economics as of 
today which should bracket the line 
size within narrower limits, thereby re- 
ducing the number of proposals neces- 
sary to be worked out in complete 
detail. 

Since all lengths of line, all sizes of 
pipe, operating pressures, etc., cannot 
be covered completely, the manner in 
which each was provided for is outlined 
below: 

1. The length of the line was fixed 
at 1000 miles so that figures would be 
fairly applicable to any length except 
the very short, which always is a special 
case. 

2. All sizes of pipe were covered 
from eight-inch to 30-inch, inclusive. 

3. Most recent construction practice, 
which calls for pipe walls telescoped to 
one-quarter inch thickness on the re- 
ceiving end, was followed. 

4. API-5LX46 specification pipe is 
considered preferable since no instances 
were discoverable of difficulties in weld- 
ing it and the prices for this steel, 
having a yield point of 46,000 pounds 


per square inch, are not greatly differ- 
ent from those required for the older 
Grade B at 35,000 pounds per square 
inch yield. 

5. The practice with respect to the 
safety factor to which the steel is 
stressed varies widely. “The ASA Code 
for Pressure Piping” calls for 85 per- 
cent of the yield point. This has been 
used successfully in smaller lines. Most 
companies laying larger lines use some- 
thing like 65 percent of the yield. This 
study uses 85 percent for Grade B, 
which also corresponds to 65 percent 
for X-46 steel, so that these figures may 
be considered applicable to both these 
two conditions. 

6. Pipe prices, freight, and construc- 
tion costs were based on Oklahoma or 
nearby Mid-Continent areas as of June, 
1948. Steel and freight have advanced 
about 10 percent since then. Estimates 
of construction costs used have proven 
to be a little higher than actual jobs 
constructed since then so that the total 
costs in place should be just about 
right for the present time. 


Difficult Job 
7. Operating pressures posed a par- 


ticularly difficult job. By varying just 
the line size, operating pressure and 





station spacing alone an infinite number 
of combinations would result. One of 
the three had to be fixed so that the 
relationship between the other two could 
be examined as the throughput varied. 
Obviously neither line size nor station 
spacing could be fixed. If a way could 
be devised to show that an optimum 
pressure existed for each line size then 
that pressure could be used throughout 
for that line size. 

The measure on which to base the 
optimum pressure determination is an 
interesting concept. The lowest operat- 
ing cost will not measure it since this 
would ignore the excessive investment 
that might be required. The lowest in- 
vestment would not indicate the opti- 
mum pressure since operating cost 
would be excessive in the cheapest 
system it was possible to build. The 
optimum pressure would set up a rea- 
sonable balance between the investment 
dollar and the operating dollar for the 
owner and deliver the transportation 
service to the public at the cheapest 
tariff rate. The fair return on the in- 
vestment was selected as 7 percent 
which would give a payout of approxi- | 
mately 15 years. . 

Various pressures were then selected 
for each size of line and the tariff re- 
quired to earn 7 percent was calculated 
as the throughput was varied by vary- 
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FIGURE 7 






WORLD OIL « July 1, 1949) 


























ceeeeiiniieie se ee ee pone a 
sieaeeeamenee ee 


ing the station spacing. These results 
were plotted on a graph for each size 
and the tariff line which dipped the 
lowest indicated the pressure which was 
optimum for that size of pipe. 

Figure 1 is a sample curve for this 
determination showing three pressure 
lines for 12-inch pipe. While it was 
found that an optimum pressure did 
exist for all sizes above eight inches, 
it was not sharply defined and con- 
siderable latitude on either side could 
be allowed with only a little variation 
in the tariff rate. Figure 2 shows the 
optimum pressure for all the sizes. It 
will be noted that the optimum pres- 
sure for eight inch was not indicated 
by the method. It proved to be too high 
for use with present pumping equip- 
ment. 

It was discovered that, with no re- 
turn to the owner (operating cost only), 
the optimum operating pressure in- 
creased apparently without limit with 
all sizes because the condition that the 
owners should get a fair return on in- 
vestment was removed. This led to 
speculation as to the behavior of the 
optimum pressure as the rate of return 
to the owners might increase, shortening 
the payout period below the 15 years 
corresponding to 7 percent as would 
sometimes be the case. This was cal- 
culated for 12-inch pipe out to 100 
percent return in one year. The results 
are plotted in Figure 3. It will be seen 
that the optimum pressure drops from 
1200 pounds per square inch at 7 per- 
cent return to 1000 pounds per square 
inch at 100 percent return. 

8. Station spacing was varied as re- 
quired to provide the throughput at the 
optimum pressure for each size as 
explained immediately above. 

9. Since the throughput is the basic 
variable it was allowed to vary through- 
out the range required to encompass 
the eight-inch to 30-inch pipe sizes. 

10. Gravity of oil was fixed at a 
representative median level, 35 degrees 
API. 

11. An average viscosity for the Mid- 
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FIGURE 8, Line investment for 12-inch line. 


Continent area, 60 Saybolt universal 
seconds, was used because of the im- 
possibility of covering the ranges en- 
countered in this important factor. 
Because it affects the problem greatly, 
two other sets of data were calculated, 
at 150 sus and at 240 sus. The effect of 
viscosity on the tariff of a 12-inch line 
at 7 percent return and optimum pres- 
sure is shown in Figure 4. Similar tariff 
lines for all sizes were plotted on a 
continuous throughput base to give the 
rates that could be expected for any 
quantity read at a glance (Figure 5). 

12. Design conditions were considered 
to be those found in Oklahoma and 
vicinity. 


Elevation Differences 


13. Elevation differences alone can 
present an unlimited number of condi- 
tions so that this study was forced to 
ignore its effect and consider the line 
profile as level. 

14. Operating practices considered the 
crew as one man on duty at a time 
until the station size became such that 
more than two 1200 horsepower units 


TABLE 1 


Example: Determination of the Proper Line Size for a 110,000 BPD Throughput of 
60 SUS Crude 


OPERATING COST 
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lavestment Cents Dollars Savings After Payout 
from Fig. 1 per Bbl. Per Year 40% Income Tax| (Years) 
eR ts $34,900,000 8.6 | $ 3,453,000 | 
Ce 36,800,000 7.6 3,051,000 | 
Difference,............ $ 1,900,000 1.0 | $ 402,00 | $241,000 | 79 
aad Laks 6 ekckaeo-r0% $36,800,000 7.6 $ 3,051,000 | 
BEES SO SS aE 39,600,000 7.2 2,891,000 
Difference.........002...0000. $2,800,000 04 | $ 160,000 | $ 96,00 | 29 
__ Since the 20” pays out in 7.9 years over the 18” and the 22” requires 29 years to pay out over the 20”, the 20” line is 
considered to be the applicable size. 
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were required to be operating to handle 
the throughput. 

15. As explained under optimum pres- 
sure determination, 7 percent was con- 
sidered a fair rate of return on invest- 


ment. 

With these modifications of basic 
factors it was possible to present graph- 
ically the relationship between line size, 
station spacing, and throughput at the 
7 percent rate of return. Also can be 
shown which line size would be ap- 
plicable with other rates of return 
corresponding to payout periods up to 
20 years, Figure 6. 

The operating costs for the various 
systems can be plotted on a continuous 
throughput base in the same manner as 
the tariffs were shown, Figure 7. The 
manner in which the appropriate line 
size for a particular quantity is estab- 
lished is shown in Table I from read- 
ings shown in the examples shown, 
Figures 6 and 7. An interesting rela- 
tionship with respect to minimum pipe 
wall thickness is illustrated in Figure 8. 
The optimum pressure occurs only a 
little above the working pressure of the 
minimum wall thickness and the in- 
vestment bears sharply upward at this 
point. 

The demonstration of the existence 
and magnitude of optimum pressure is 
one of the interesting developments in 
this study. It will be seen that the size 
of line that should be employed is 
larger than used in most earlier instal- 
lations and larger than in some of the 
recent ones. It is also interesting that 
as volumes increase, a larger size line 
becomes more economical before the 
minimum tariff is reached for the pre- 
ceding smaller size. 

This system of analysis can be made 
use of by any organization using their 
local conditions to develop the data. 
It is thought that the relationship be- 
tween throughput and line size’may not 
change very greatly as prices fluctuate 
since construction and operation costs 
should move in the same direction and 
in fairly comparable increments. 

Most pipe line economics problems 
presenting themselves to a company 
that is a going concern will involve 
extensions to or retirements from exist- 
ing systems, This study will be of value 
here in visualizing the size of line to 
examine and the examination will be 
on what has come to be called an 
incremental basis. The cost of changes in 
plant will be balanced against what 
changes are caused in operating cost 
and in revenue. 
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One of the nation’s largest pipe coating and 
wrapping plants has recently erected one of the 
nation’s largest steel buildings, from which to 
serve the pipe line industry of the West and 


Southwest. 


Mr. Geo. B. McComb, above, president of 
Standard Pipeprotection Inc., has equipped this 
new plant with modern and efficient facilities to 
fully utilize the Company’s “know-how” in the 
application of manufacturers’ pipe protecting 


materials to assure you of maximum service. 


Their Pipeprotection Systems, known as “Stan- 
dard”’, include: Steel Grit Cleaning; “Standard” 
quantities of primers; “Standard” reinforce- 
ments for wrapping asbestos, glass, felts and fab- 
ries; “Standard” specifications for enamels and 
coatings applied under specific controlled condi- 
tions. Pipe is under controlled elevated tempera- 
tures during each step of processing and closely 


inspected by electrical detectors. 
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Bw transportation system, in order 
to operate efficiently and economically, 
must utilize modern methods of com- 
munications to coordinate its, various 
functions. 

Pipe lines especially have taken full 
advantage of the communications art in 
transporting gas, crude oil and refined 
products. This has been done with the 
utmost confidence that complete infor- 
mation on all operating and maintenance 
problems can always be transmitted over 
their communications systems. 

There are practically no records avail- 
able concerning the earliest days of pipe 
line communication systems. We know 
only that the first operating orders were 
sent by horseback or by mail, in 1865, 
on the first pipe line built in this coun- 
try which extended from the producing 
field at Pithole, Pennsylvania, to the 
railroad at the Miller Farm, a total dis- 
tance of five miles. The riders were soon 
replaced by telegraphy and since most 
operators were railroad men they natu- 
rally followed the same procedures in 
which they were trained and thus the 
familiar “OS” for passing trains was 
adopted on pipe lines for gauges on oil 
passing the pumping stations. 

Technical advancements were made 
rapidly in the science and art of teleg- 
raphy, and alert pipe line managements 
applied these, where found beneficial, to 
their systems. The teletype has taken 
the place of the old-time brass-pounders 
on many of the present lines. When 
telephony became accepted for general 
use, it, too, found its place and has since 
become a dominant means of pipe line 
communications. 

Most pipe line companies today have 
constructed and operate their own com- 
munications systems because initial dis- 
coveries of oil in this country were gen- 
erally in remote areas where communi- 
cations facilities such as commercial tele- 
phone and telegraph services were un- 
available. 

Therefore, to obtain the facilities 


186 « Pipe Line Section 


Pipe Line §$.. — 








needed, the pipe line and oil companies 
had to build their own. In this manner 
several extensive — and expensive — pri- 
vately-owned telephone and telegraph 
systems came into existence. 

After commercial services entered 
these hitherto remote areas it was pos- 
sible to lease the required circuits. But, 
when additional communications chan- 
nels were needed, it was much cheaper 
to string new wires on the existing pri- 
vate poles, or to derive additional cir- 
cuits by superimposing various combina- 
tions of devices at the terminals and 


pump stations on existing wires. Voice 
repeaters became available for private 






THE AUTHOR summarizes present 
methods of communication, and out- 
lines a system which would be able 
to handle all demands of a long line 
through inaccessible areas. The future 
is seen to 







communication system 
utilize very high frequency radio, and 
to be independent of existing means 


of message transmission. 
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By F. W. LITTELL 


Superintendent, Communications and Transport 
Facilities, Shell Pipe Line Corporation 


usage. Thus the usable range of voice 
transmission was extended allowing in- 
telligible conversation over long dis- 
tances. Carrier systems were perfected. 
Several telephone or telegraph channels 
can be made available over one pair of 
wires by the use of different frequencies 
for each channel. The operation of a 
carrier-current system is very much like 
a home radio. By tuning to various 
frequencies it is possible to listen to dif- 
ferent stations without interference from 
other stations—if the set is properly 
aligned. Often two or more stations can 
be heard at the same point on the dial; | 
or other conversations can be heard on 
a privately-owned carrier circuit. This 
is called cross-talk and demands a diag- 
nosis by the wire-chief and appropriate | 
treatment to remove the cause. 

Often overlooked is another important 
point in favor of private ownership. 
Most pipe line communication systems 
are constructed on the same right-of- 
way as the pipe line itself. This makes 
it possible for maintenance crews, or 
any other personnel, to keep in telephone 
contact with headquarters merely by 
attaching a portable telephone to the line 
wires. While leased service may reach 
all the stations on the pipe line, its 
devious routing prevents it from fulfill- 
ing this simple requirement which is 
most important when a line breaks, and 
down-time reduces the throughput, not 
to mention the income. 

Through the years pipe line engineers 
have kept abreast of rapid developments 
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in communications so that most pipe 
line companies now can boast, with jus- 
tifiable pride, that their communication 
systems embody the latest methods and 
finest equipment available. 

Latest advances include the applica- 
tion of frequency-modulated radio, which 
is rapidly coming into widespread use 
in private communication systems. 

The petroleum industry has used radio 
for about 25 years in geophysical ex- 
ploration work. However, the radio 
needs in other operations, such as pipe 
lines, could not so readily be served be- 
cause of restrictions on frequency alloca- 
tions, the demand for which has greatly 
exceeded the number of channels avail- 
able in the frequency spectrum. 

Just prior to the last war, radio engi- 
neers had developed the practical use of 
the higher frequencies, thereby making 
possible broader use of the spectrum. 
Wartime research developed many new 
circuits, tubes and techniques that per- 
mit a multitude of new applications at 
these higher frequencies. But, before 
these could be fully utilized, standards 
had to be formulated for the existing 
radio services as well as the new ones, 
and frequency allocations had to be re- 
arranged among the various classifica- 
tions of radio services. This job was 
started by the Federal Communications 
Commission in 1942. While much prog- 
ress has been made the situation is still 
far from satisfactory and there are those 
in the industry who feel that FCC 
should, without further delay, implement 
the full launching of these mobile serv- 
ices. Some relief was afforded in 1946 
through the establishment of the Utility 
Radio Service which opened some fre- 
quencies to pipe lines on a shared basis 
with public-utility power companies. 

A group of pipeliners in the Petroleum 
Industry Electrical Association, which is 
composed of the superintendents of com- 
munications and electrical departments 
representing most of the major pipe line 
and oil companies operating in the Mid- 
west and Southwest, objected to the 
scanty recognition given their radio 
needs. They filed with the FCC a peti- 
tion for the establishment of a separate 
radio service for the petroleum industry 
and for the transfer of pipe line usage 
from the Utility Radio Service to the 
newly proposed Petroleum Radio 
Service. 

The Commission advised it was con- 
ducting a study of the radio needs of 
all industries with a view to providing 
a new “Industrial Radio Service” under 
which improved services would be avail- 
able to the petroleum industry. 

Since then, the PIEA Committee and 
a new committee, the Central Commit- 
tee on Radio Facilities of the American 
Petroleum Institute, have been actively 
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assisting the FCC in the preparation of 
the proposed new rules and regulations 
for the “Petroleum Radio Service.” 
Continuity of service is, of course, one 
of the 
the use of 
radio waves as it does on wire lines. In 


greatest advantages offered by 


radio. Ice doesn’t collect on 
addition to voice and teletype channels 
for dispatching and regular operations, 
some of the new services include inter- 
communication between pipe line patrol 
planes and pump stations, between repair 
gangs or construction crews, and_ be- 
tween gaugers making complicated valve 
changes in large tank farms. Radio will 
be available also to remote control mo- 
tors at isolated tank batteries in gather- 
ing systems, and for telemetering which 
can be used for automatic transmission 
of pressures and of the readings of re- 
mote instruments. No doubt it will serve 
other jobs which pipeliners’ ingenuity 
will bring forth. 

Anything that can be done over a wire 
line can be handled just as well by the 
use of radio. Frequency modulation is 
essentially of short range and limited to 
line-of-sight transmission, but the use of 
can extend the range 


repeater stations 


indefinitely. 


Isolated Line 


To better visualize what can be done 
radio when we are not restricted, 
consider the communications 
ments of an isolated pipe line, for exam- 
ple in the Middle East, extending about 
800 miles from the Persian Gulf to the 
Mediterranean Sea. Much of the terrain 
is desert, some of it mountainous. There 


with 
require- 


are no towns or sources of material or 
food supplies in the interior where the 
pump located. A 
administered community must be set up 
at each station, to be supplied by truck 
or airplane. While trucking across the 
desert is feasible, probably most of the 


stations will be self- 


travel will be by plane. The supply 
planes may possibly also patrol the pipe 
lines; in any event the line will be 


patrolled by plane. 

The very nature of the 
cludes the construction of a pole line. 
Therefore, the use of radio is indicated 


terrain pre- 


to communicate between terminals, and 
The terminals will 
with tankers at 


each station. 
want to communicate 
sea, the aircraft with terminals and sta- 
tions, the stations with maintenance 
gangs, and the gangs with each other. 
All this will require several radio chan- 
nels. Perhaps also will be wanted tele- 
metering, teletype or “facsimile” circuits. 
3ecause each location will have dispen- 
saries, commissaries, churches, schools, 
recreational facilities, etc., a dial tele- 
phone exchange will be needed at each 
terminal and pump station. Now that we 
know the requirements, let’s see what 


with 


can be done. 


Since we need so many circuits let’s 


use wide-band frequency-modulated 
very-high frequencies because VHF jg 
unlikely to cause or suffer from radio or 
other forms of interference. The VHF 
band is between 30,000 and 300,000 kilo- 
cycles. On the VHF we will employ 
multi-channel voice carrier technique. By 
using VHF we will require several re- 
peater or relay stations along the line 
because of the “line of sight” limitations, 
To further minimize the possibility of 
interference, we will use directional an- 
tenna arrays, which will result in “nar- 
row-casting” the radio waves instead of 
broadcasting. By such arrangements, we 
can obtain seven voice-frequency chan- 
nels in each direction, six being used for 
speech circuits and the seventh providing 
six teleprinter and six dialing circuits as 
well as a number for remote telemeter- 
ing along the pipe line. 
Integrated with the VHF chain we 
will install a high frequency radio sys- 
tem (in the frequency band between 3000 
and 30,000 kilocycles) at the terminal 
and intermediate stations principally for 
communication with aircraft. At the two 
coastal terminals, these sets can provide 
a radio link with oil tanker§ at sea. For 
end-to-end would 
provide, at the terminals only, an HF 


communications, we 


system employing one speech and one 
teleprinter channel in each direction for 
administrative purposes. 

At the automatic telephone exchanges, 
certain telephones could be arranged to 
dial direct into one of the radio voice 
channels and select a telephone at any 
of the other exchanges. By practically 
the same the teleprinter 


circuits should also be fully automatic 


arrangement, 


so that a machine at any location may 
be selected from any other location. 

Readings of certain pre-determined 
meters associated with the pipe line itself 
may be collected from every station and 
displayed at all stations continuously 
and automatically. 

Low-power VHF mobile sets would 
certainly be installed in vehicles of main- 
tenance crews and the members of the 
crews would be furnished with pack sets. 

The 
envisages the ultimate which has _ been 
achieved to date in pipe line communica- 
tions. Its general application is antici- 
pated and may be surpassed since the 


above hypothetical installation 


pipe line industry is noted for its pro- 
gressiveness. It is not too much to 
predict that when the satisfaction over 
the efficiency of such a layout has sub- 
sided some pipeliner may well question 
management as to why it has not as yet 
installed television. One point is certain 
—when television or any other technique 
has been developed which will improve 
pipe line communications the pipe line 
industry will certainly adopt it. 
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Deiconscun use of electrical energy 


in pipe line operations plus the fact that 
energy distribution costs represent more 
than 50 percent of the total cost of an 
electrical system behoove electrical and 
pipe line engineers to study all means for 
cutting down costs and achieving greater 
operating efficiency. In this respect a 
study of pipe line unit sub-station equip- 
ment merits serious consideration. 

The primary voltage for supplying 
pumping stations usually ranges from 
13.2 KV to 66 KV, three-phase, 60 cycle. 
Of course, it is necessary to step these 
voltages down to usable operating volt- 
age. At this point the factory built unit 
sub-station or “packaged” unit sub- 
station offers a safe and economical 
method of solving this problem. 

Open type construction usually re- 
quires separate enclosures for control 
panels. Various parts such as circuit 
breakers, instrument transformers, dis- 


.connect switches, etc., are connected to- 


gether by bare conductors which do not 
provide the safety offered in a metal en- 
closed unit sub-station. Usually a station 
using open type construction requires 
more engineering on the part of the pur- 
chaser. 

The factory-built unit sub-station with 
its coordinated parts consisting chiefly 
of a main step-down transformer and 
metal clad switchgear equipment was 
widely used during the war. This type of 
equipment has been standardized, mak- 
ing it possible to purchase complete 
equipment from one manufacturer who 
does all the engineering work and sup- 
plies all the materials. The only remain- 
ing work to be done by the user would 
be to pour the foundations and make 
primary and secondary connections. 

There has been a definite trend towards 
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three-phase transformers due to the im- 
provement in this type of equipment. 
This type of transformer simplifies the 
unit sub design making the coordination 
between the transformer and switchgear 
an easy matter, and also providing sim- 
plicity together with other features which 
will be described herein. 

It is difficult to say just when the first 
unit sub-stations were built. However, 
the idea quickly took hold and at the 
present time it is an accepted and proven 
class of equipment. 

There are a number of various types 
of unit sub-stations and they vary in size 
depending upon the amount of load. 
They can be arranged so that additions 
can readily be made as the load grows. 
The type mostly used by the petroleum 
industry is the multi-circuit type. There 
are several arrangements of this type 
such as “Radial” or single ended unit 
having one transformer together with its 
metal enclosed feeders (Figure 1). 

This type of unit has the advantage of 
simplicity and low cost. The disadvan- 
tage is that its reliability depends upon 
one power supply. 

Where it is desirable to have a standby 
transformer or two sources of power the 
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THE AUTHOR describes and illustrates 
simplified transformer and control 
units which reduce station tie-ins to 
a minimum and insure proper distri- 
bution of power. Types of transform- 
ers adapted to this service are also 
evaluated. 





double ended unit or “Secondary Selec- 
tive” unit can be used (Figure 2). This 
arrangement makes it possible for one 


transformer to be taken out of service. | 


The remaining transformer would then 
carry the load. Forced air cooling is 


usually provided to meet this condition, | 


One interesting application of a unit 
sub-station is shown in Figure 3. 

This arrangement was designed for a 
pipe line and is of outdoor construction, 
This line has a considerable number of 
sub-stations of widely varying primary 
voltages ranging from 13.2 KV to 66 KV, 
The main transformer is for stepping 
the voltage down to 2400 volts. To the 
secondary side of the transformer is con- 
nected the metal-clad switchgear which 
consists essentially of power companies’ 
metering compartment, also an auxiliary 
compartment in which are mounted a 
control transformer together with trip- 
ping battery and charger. The control 
transformer is used for closing the circuit 
breaker electrically, also for battery 
charging together with supplying energy 
to voltage relays on motor switchgear 
units. The units are arranged for full 
voltage starting of induction type motors. 
Fused capacitors are mounted within 
the units for power factor improvements. 

There is also provided a station service 
transformer to further step down the 
voltage to 440. This is for lights, small 
motors, etc. Provision is made for future 
expansion. 

The outdoor motor switchgear units 
are operated from a control desk located 
in a separate building. In this building 
are also housed the pump motors. This 
arrangement minimizes the amount of 


electrical equipment in a pumping sta: | 
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tion, thereby cutting the building costs, 


and operating hazard. 

Some stations are arranged with 
switchgear together with motors and 
control located in the same building as 
the pumps. The building with this ar- 
rangement is divided in two by a parti- 
tion; the switchgear and motors being 
located in one section and the pump in 
the other. The operating shaft for the 
through the partition. 


pumps extends 


It might be well to consider briefly 
another type of unit sub-station—the 
load center type. This type is for dis- 
tributing power at the lower voltages, 
such as 440 and below. 


In the past where low voltage was 
used it was common practice to step the 
voltage down at one point for all parts of 
a plant. The power would be distributed 
by means of long heavy cable runs, which 
not only were costly to install but also 
expensive to operate due to cable losses. 


The modern way to distribute power 
at lower voltages is to place unit sub- 
stations in close proximity to the load, 
thereby avoiding long heavy cable runs. 
This type of system also provides better 
regulation. 


Load center unit sub-stations can be 
of indoor or outdoor construction. 


Transformers can be oil filled (usually 
for outdoor), non-inflammable liquid 
filled or dry type. There are certain ad- 
vantages and disadvantages for each type 
and consideration should be given to 
these features. Oil filled transformers, 
while widely used outdoors, require a 
vault when placed indoors. Non-inflam- 
mable liquid filled units require a mini- 
mum space which is approximately the 
same as oil. Head room to remove the 
core and coils from the tank for inspec- 
tion, etc., is necessary. Dry type trans- 
formers, of course, eliminate all liquid 
and provide ease of inspection of the 
windings and are comparatively light in 
weight. The space requirements are, 
however, somewhat greater than for 
liquid filled units. 


The inherent design of factory built 
metal enclosed unit sub-stations provides 
a high insulation factor of all electric 
conductors; interlocks are also a part of 
the designs to provide the maximum in 
safety. 


Installation time and expense are kept 
to a minimum. As a system grows units 
can be easily added. Systems using unit 
sub-stations are usually so arranged that 
interrupting capacities of circuit breakers 
are fixed and no further consideration 
need be given to this point. 

The salvage value is high as the units 
can be transferred economically to other 
locations. 

With these advantages the unit sub- 
Station offers a means of meeting chang- 


| Ing conditions in pipe line operation. 
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FIGURE 1. Multi-circuit type unit sub-station for radial service having single transformer at left 
and switch and distribution panels at right. Reliability is dependent upon single power supply. 
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FIGURE 2. Double-ended unit sub-station with incoming service from two sources to dual trans- 
formers with no tie breaker. This setup allows one transformer to be withdrawn from service without 
affecting station operation, 
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FIGURE 3. Radial-type unit sub-station with steel structure for dead ending incoming lines. Switch- 
gear portion has built-in capacitors for power factor correction, also dry type power transformer 
for station service. 
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— major natural gas pipe lines 
that have been in planning stages for 
many months are now well under way. 
Actual pipe laying on Transconti- 
nental Gas Pipe Line Company’s Texas- 
to-New York City line was started at 
Laurel, Mississippi, and is being pushed 
eastward from that point. At the same 
time the line was started back from the 
initial point to Louisiana, where gas will 
be supplied when the line is completed 
to New York. When the system is fully 
completed it will extend from gas fields 


By CECIL SMITH, Staff Writer 


Construction plans for the remainder 
for the laying of 605 
miles from Eunice, La., to Athens, 
In 1950 the line will be extended to 
New York and will be put into operation 
by September of that year. Completion 
to the Texas Rio Grande Valley in 1951 
will make this pipe line the longest ever 
built. 

This 1840-mile transmission line 
been designed for an initial capacity of 
340 million cubic feet of gas a day and 
will cost about $190 million. However, 


of this year call 


has 


pressor 
cost to $235 million. 
Ga. 
Transmission Corporation is well under 
way with all contractors already at work 
on their spreads or 
immediately. 
the Carthage and Lisbon 


near the 


Table includes projects planned, contracts awarded, and wane or entire sintmaniead completed since the last issue of WORLD OIL 








COMPANY 


Texas and Mexico border to 
the Hudson River at New York City. 


the 


505 million a 


day by 


additional 


delivery rate can be stepped up to 


com- 


Pipe Line Construction 


Origin and Terminus 


ton, 


stations, which would raise 


the 


The 800-mile trunk line of Texas Gas 


preparing to start 
This line will originate ip 


gas fields of 





East Texas and Louisiana and will run 


through the Mississippi and Ohio River 


connection with the Big 


of The 


Valleys to a 


Inch system Texas Eastern 


Transmission Corporation near Middle- 


Ohio. 


REMARKS 





CRUDE OIL LINES 
Continental Oil Company 


The Cooperative Refinery Asso- | 
ciation. . 
Gulf Oil Corporation. 


Magnolia Pipe Line Company 


Mid-Continent Pipe Line Company 


Buck Creek field to Lance Creek field, Niobrara Co., Wy- 
oming. Main line and gathering system... ... | 


Plainville to Phillipsburg, Kansas 
Delaware River and International Airport to 84th Street 


Tank Farm, Philadelphia. . . 


North Snyder field, Scurry Co. to Iatan Station, Howard 
Co.. W. Texas. 
Lateral line and field gathering system 


Mounds to Sapulpa, Oklahoma 


| Sapulpa to Tulsa, Oklahoma 


Shell Pipe Line Corp. and The 


Texas Pipe Line Co. (Ozark 

Pipe Line System) 
The Texas-Empire Pipe Line 

Company ; 


The Texas Pipe Line Company 


Warren Petroleum Company 


PRODUCTS LINES 
Buckeye Pipe Line Company 


NATURAL GAS LINES 
County Gas Company .. 


Dow Chemical Company 


Erie Gas Service Co., Inc...... 


East Tennessee Natural Gas Com.) 
pany. 


Home Gas Company...... | 
Iowa-Illinois Gas and Electric Co. 

| 
Iroquois Gas Corporation. ...... | 


| Pickett Ridge field ,Wharton Co., 


Gathering system near Maysville, 


Cushing to Chelsea, Okla. Sect. 1 of Cushing to Wood River, 
Illinois, line 


Bethany to Gibson City, Illinois 


Texas Coast 


Lawrenceville to Robinson, Illinois 


TETCO Big Inch near Perth eae to company’s system | 


near Keyport, N. 


Pentwater field to Ludington, Michigan. . 


| TGT’s proposed Kentucky-Buffalo line near Meadville, 
Pa. to Wickliffe, Ohio, east of Cleveland................ 


TGT’s line at Greenbriar, Tenn. to AEC plant, Oak Ridge | 


Orange, Sullivan, and Rockland Counties, New York. 


Near Davenport, Iowa 


Work in progress by C. P. Bartley & Son, Lance Creek, Wyo, 


W.E.Bolt ConstructionCo., Jenks, Okla. has work underway. 


John Meehan & Son, Phila., expects to complete by Sep- 
| tember. | 


| C. L. Rogers Construction Co., Wichita Falls, began work 
in May and estimated completion i in late June. 


| Job started in June by C. P. Carter Construction Co, 
Duncan, Okla. and will include take up of 8-inch line, 
between Mounds and Sapulpa. 


| Laying of this section which included crossings of Arkansas 
and Cimarron Rivers was completed June 1, by Mid- 
western Constructors, Inc., Tulsa. Midwestern is now 
installing units and pipe facilities at five pump stations 
along line. 


| This is Sect. 2 of the Patoka to Wilmington, III., line. H 
| C. Price Company, Partlesville, Okla., averaged 2 miles 
| aday to complete this line well ahead of schedule. 


Associated Pipe Line Contractors, Inc. (Formerly Associ- 
ated Contractors & Engineers, Inc.) of Houston have 
completed this line. 





| Job underway by Holland Construction Co., Tulsa. 


| 


| Scheduled to start July 1 by H. L. 
|  Co., Jackson, Mich. 


Gentry Construction | 


| FPC authority granted. Cost of project estimated to be 
| $280,000. 


| 
| Completed in June by Somerville Construction Co., Ada, 
| Mich, 


| ‘oY _—a : 
| Application made to FPC. Line would supply gas 
| utilities serving 7 communities east of Cleveland. 


| Work being done jointly by Oman Const. Co., Nashville; 
Fulton & Co., Lubbock; and Brodie Const. Co, 
Amarillo. November 15 is scheduled completion date. 


| FPC approval has been granted. 





| Midwestern Contractors, Inc., Chicago, are scheduled # 
complete June 30. 


Daily 
Pipe | Capacity | 
Length Size (Barrels | 
(Miles) (Inches) Cu. Ft.) 
18 3 to 8 
45 4&6 
17 10-12-24 
3914 6&8 28,000 
30 3&4 
10 10 40,000 
9 8 
79 22 187,000 
61% 18 69,000 
| 
to Withers Sta., Upper | 134% 8 & 10 
Oklahoma 29 2 to 26 
| 
21 6 
| 
} Wh 6 3 min 
11 § 
72 26 min 
172 22 60 mln 
52 35 min 
11 10 
8 22 


Hamburg to Langford, New York. . 
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| 
| H. L. Gentry Const. Co. has work under way. 
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ontracts awarded, and spreads or entire projects completed since the last issue of WORLD OIL 





Daily 
Pipe Capacity | 
Length Size (Barrels | 
COMPANY Origin and Terminus (Miles) (Inches) | Cu. Ft.) | REMARKS 
Panhandle Eastern Pipe Line Com-| Looping between Liberal and Emporia, Kans. on Texas- 114 26 Entire vontract completed in May by R. H, Fulton & Co. 
pany. Michigan line. 
Additional looping in Kans. on same line 74% 26 Started in June by same contractor. 
The Peoples Natural Gas Com-) TETCO line northeast of Rockwood, Pa. to company’s line | 38 14 | Williams-Austin Co., Coudersport, Pa., began in June and 
pany northeast of Johnstown, Pa. will complete October 1. 
Regie Autonome des Petroles | | Toulouse to Bordeaux, France. 149 8 35 mln This line was started in 1948 and is now completed. 
San Diego Gas: & Electric Com- | From end of Southern Counties Gas’ line at Rainbow to 50 16 40 mln | Part of 85-mile project from Texas-to-Cal. line to San 
pany Mission Valley, San Diego Co., California | Diego. Section is underway by Utility Const. Co., and 
. N. P. Van Valkenburgh Co., South Gate, Cal. 
Southern Counties Gas Company | Frees Texas-to-Cal. line at Moreno to San Diego Gas’ line 35 16 40 mln | Remainder of above 85-mile project. FPC approva 
of California wiels at Rainbow, California but contract not yet let. 
Stanolind Oil & Gas Company ‘ Gathering system in Levelland field, Hockley Co., W. Tex. | 126 2 to 30 | This line will gather for the company’s gasoline plant in 
the field. Deaton & Sons, Inc., Odessa, Tex. is doing the 
| constructing. 
| 
Texas Gas Transmission Corpora- | East Texas to Middletown, Ohio 723 26 304 min | The folfowing contractors have spreads now working: 
ticn. 110 20 ; | N.A,. Saigh Co., 110 mi 20-in. Carthage to Lisbon, La.; 
| Latex Const. Co., 101 mi Lisbon to Miss. River; O. C. 
| Whitaker Co., 86 mi Miss. River to Lula, Miss; Horrigan 
| Const. Co., 110 mi Memphis to Fulton, Ky.; Oklahoma 
| Const. Co., 103 mi Fulton to Slaughters; Williams Bros, 
|  Corp., 166 mi Slaughters to Ohio River; Midwestern 
| Const., Inc., 80 mi Ohio River to Middletown. 
Transcontinental Gas Pipe Line | S. W. Texas to New York City 1840 20-26-30 | 340 min | Contractors now at work on this project are: Morrison 
Co. | Const. Co., Inc., 180 mi. Eunice, La. to Bassfield, Miss; 
Wunderlich & Griffis P. L. Const. Co., 112 mi Bassfield 
to Tombigbee River, Ala.; Midwestern Const. Inc., 216 
mi Demopolis, Ala. to Newnan, Ga.; Williams Bros. 
| Corp. will lay 110 miles in Ga. 
United Gas Pipe Line Company. .| Baxterville field, Lamar Co., Miss. to Mobile Jct. Ala 70 20 100 mln | O. C. Whitaker Co., Worth, is schedule to begin laying 
Gathering system in Baxte rville field 9% | ee | main line by end of June. 
U.S. Atomic Energy Commission .| Existing gas line 35 miles south of Bloomfield to Los Alamo 8, | 95 12 | Morrison Const. Co., Inc., Austin, has begun work on its 
New Mexico | 43-mile section and Haddock Engineers & Associates, 
|  Ltd., Santa Fe, has its 52 miles underway. 
| } | 
Westcoast Transmission Company,| Northern part of Province of Alberta, Canada, to Northern 1400 | 30 500 min | This line is now being planned. Westcoast is a newly formed 
lAd.... acs ; : | California. . Seren § ees | concern for construction and operation of the ome 


} 
| 


part of line. An American firm would be formed for the 
U. 8. part. Estimate cost of project is $175 million. 














Harrisburg Forged Steel 
Flanges—Seamless 
Pipe Couplings 


Harrisburg Drop-Forged Steel Pipe 
Flanges meet every test of strength 
and safety. Their unvarying uniform- 
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ity merits your consideration wher- 
ever quality is essential. Made to 
ASA standards. 

Harrisburg Forged Seamless Steel 
Pipe Couplings are uniform in 
strength and quality. Threads will 
not strip under most severe strain. 
Manufactured to API specifications. 
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Agent and Distributor for the following 
Nationally known Manufacturers 


W. C. NORRIS MANUFACTURER, INC. 
Tulsa, Oklahoma 
Quality Pum 


mping Equipment, Swage Nip- 
ples, Bull Plugs, Welding Fittings, etc. 
WHEELING MACHINE PRODUCTS CO. 
Wheeling, West Virginia 


XL Steel Pipe Couplings for OIL COUNTRY 
TUBULAR PROD CTs. Gas-Water-Steam. 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 
OIC VALVES, Bronze, fron and Steel, for 
all purposes. ‘Ohl! See Lower Costs 
with OIC." 


HARRISBURG STEEL CORPORATION 
Harrisburg, Pennsylvania 
Forged Steel Flanges and Seamless Casing 
Couplings. 


VOLCANO BURNER COMPANY 
Houston, Texas 
Volcano Superior and Gulf States All Steel 
Gas Burners for OIL COUNTRY BOILERS. 


OIL STATES EQUIPMENT COMPANY 
Houston, Texas 
OSECO Silvertop Fusible Plugs with re- 
newable inserts for all t pe OIL 
COUNTRY BOILE 


DRESSER MANUFACTURING DIV, 
Bradford, Pa. 
Seamless Welding Fittings. 





90 Deg. 
DRESSER ELLS 


Made by an exclusive process from seam- 
less steel pressure tubing, meeting ASTM 
A-234 standards, Dresser Ells are cold 
formed to assure optimum physical proper- 
ties of the metal. Center-to-face dimensions 
held to one and one-half times the nominal 
size. Minimum wall not less than thickness 
of specified pipe. Straight tangent on both 
ends mean, 1) Weld removed from plane of 
greatest stress, 2) Straight bead welding 
permitted, 3) Pipe alignment simplified. 
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On extremely high- 
pressure natural gas 
lines, in the order 
of 2500 pounds per 
square inch, it is es- 
sential that adequate 
compensation be pro- 
vided for expansion 
and contraction of 
the line to prevent 
breaks. Additional 
precautions must be 
taken where the line 
is carried above 
ground and _ subject 
to greater extremes 
in temperature varia- 
tions. 

In the situation 
illustrated, a four- 
inch, high-pressure gas line was sup- 
ported above ground to facilitate inspec- 
tion and repair. Expansion loops were 
made into the line at intervals to absorb 
the expansion and contraction due to 


$10 is paid for each illustrated acceptable contribution, 
Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 





changes in temperature. At the lower 
left of the illustration, the line goes 
below ground for a highway crossing. 
An expansion loop was added at this 
point to prevent any break in the right- 


xow ro—Anchor and Support Raised Gas Lines 


angle bends. Note the 45-degree bracing 
on the line leading into the ditch. 

The line was firmly anchored between. 
the two expansion loops shown. Thig 
anchor prevents creep down hill that 
would place excessive stress on the 
right-angle bends as the line goes under 
the highway. This anchor was made by 
forming a U-shape from pieces of four- 
inch line and covering the open sides 
with heavy steel plate. Holes were cut 
for the line and the assembly welded to 
the line. The bottom legs were set in aj 
heavy concrete form. The anchor ig 
shown in the inset. 

Regular supports placed at regular 
intervals along the line are made from 
left over four-inch pipe. Two short sees 
tions are driven in the ground on oppos 
site sides of the line and a cross piecé 
welded on top. A cross piece is welded 
below the line to take all the weight 
Such a support permits free movement 
of the line longitudinally, but controlg 
lateral movement. 


wow ro—Maintain Oil Level in Pump Engines 


Transferring oil 
from several isolated 
tank batteries into 
the pipe line requires 
a special pump to 
handle the volumes 
and pressures neces- 
sary. In such areas, 
the pumps are driven 
by gasoline or diesel 
engines, usually of 


relatively small 
horsepower. When 
these engines are re- 
quired to operate 
over long periods 


under heavy loading, 
it is important that 
the oil in the crank 
case of the engine be 
maintained at the 
proper level to insure lubrication of 
moving parts. 

The device illustrated was installed on 


194 « Pipe Line Section 





such an engine, not only to insure ade- 
quate lubrication, but to reduce the job 
of engine maintenance, Enough lubricat- 


ing oil to last several months can § 
stored in the drum shown. The drumi 
mounted in a cradle made from threé 
fourths-inch sucker rod material curvé 
to the contour of the drum. A horizon 
steel beam supports the cradle, and th 
complete unit is bolted to the engif 
foundation skid. 

Oil is taken from the drum throug 
a gravity line connected near the botto 
and at one end of the drum. Neopren 
rubber hose is used to carry the oil fro 
the drum to an oil level regulating d 
vice. Oil is further carried from 
regulating device to the crankcag 
Should the level in the crankcase d 
below a predetermined point, the reg 
lator opens to permit additional oil] 
flow from the drum reservoir. A 
port in the level regulator permits 
pumper to check the operation of @ 
controller. 
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Sights like these above . . . pipe lines and stations 
equipped 100% with W-K-M Pipe Line Valves . . . are 
becoming more common every day as operators discover 
the many features of safety, dependability and economy 
provided by exclusive W-K-M design. 

Full opening, with chrome-plated, parallel expanding 
gates that seal on both sides, W-K-M Pipe Line Valves seal 
positively against oil, gas or finished products; open and 
close easily; provide absolute top protection under all con- 
ditions. Available in Series 300, 400, 600, 900 and 1500, 
sizes from 2” through 30” in regular or geared models. 

Check the many fea- 

tures of W-K-M Pipe Line 

W-K-M Company, Inc. Valves, sbeauiiaial them 
with other valves de- 
HOUSTON, TEXAS, U.S. A. signed for similar serv- 


DT LOS ANGELES ss > 

% ices .. . and we believe 
Cable Address: “WILKOMAC” h ill . 

Export Office: 30 Rockefeller Plaza, New York, N. Y that you too wi specify 


W-K-M “all the way”. 
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now 1o—Protect Small Pipe Line Pumps in Bad Weather 


Where small pump- 
ing units are set out 
on leases to pump 
out individual tank 
batteries, small 
pumping units are 
usually employed. 
They are too small 
to justify a building 
for shelter, yet the 
internal combustion 
engine requires pro- 


tection from the weather. One pipe line 


company uses over the engine a hinged 





cover which lays back when the engine 
is in service, yet can be turned over so 


How to—Reduce Noise of Pumps Near 


When gas engine-driven pumps are 
operated near communities, a pipe line 
company will try to muffle all sounds as 
much as possible. One company which 
operates in a suburban area does not 





depend upon a conventional single muf- 
fler to deaden the sound of engine ex- 
haust, but installs two in series so that 
the noise from the last tail pipe can be 
heard only a few feet away. 


as to cover the engine completely when 
not in use. 

It is composed of small gauge steel 
welded into a box shape with only a 
small opening cut out to make space 
for the pump coupling when the hood is 
lowered. Hinges on either side are 
welded to the skid and to the inside of 
the box. A hasp and lock are provided | 
so that the cover can be locked down 
when the pump is not in service. When 
the pump is running, the building is 
practically removed so that sufficient 
cooling is provided the engine. 


Residential Areas 


The first, and more conventional, muf-7 
fler is mounted directly upon the engine 
manifold in a horizontal position with a 
bracket supporting the tail pipe end of 7 
the muffler. This tail pipe terminates 
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NEW ORLEANS and HOUSTON . 


The C & S “CARIBBEAN COMET” provides direct, one- 
carrier service to Venezuela and South America from 
the oil and industrial area of the Southwest. One-plane 
service to Caracas and Kingston. Non-stop service from 
Houston to Havana. Four flights weekly from both 
Houston and New Orleans by fast, four-motored Dixie- 
liners. Departures every Tuesday, Thursday, and Sat- 


Ask your travel agent, or 


CHICAGO & SOUTHERN AIR LINES ~ 
General Office, Memphis, Tennessee, U.S.A. 


£+S > 
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OFFICES AND STORES 
ILLINOIS—Clay City, Grayville, Salem 


| KANSAS—Chase, McPherson, Pratt, Russell, 


Wichita 
OKLAHOMA—Duncan, Oklahoma City, 
Pauls Valley, Sapulpa, Seminole 
TEXAS—Borger, Dallas, Odessa, Pampa 


saves time... 


Time is precious in the oil industry. It means Protection, Production 
and Profit when you can get prompt action. Bovaird Supply Stores 
are: 1. Strategically Located for Your Convenience; 2. Stocked for 
Quick Deliveries: and 3. Staffed for Efficient Service. 


Bovaird keeps a constant check on field conditions and supply needs 
in order to better serve the oil industry. 


Buy From Bovaird’ 





























mo. LINE HItN.t $s 








with a three-inch threaded pipe nipple 
to which a ground joint union is at- 
tached connected to a convenient length 
of flexible metal tubing. The second 
muffler is made of 12-inch pipe having 
four partitions with perforations to break 
up the flow of exhaust gases. The inlet 
connection is a three-inch line with a 
ground joint union to connect the end 
of the flexible tubing leading from the 
tail pipe of the first muffler. 

Tail pipe of the second muffler is a 
ten-foot joint of six-inch pipe attached 





On equipment ... or in the field... 


DRESSERS STAY TIGHT 


Wherever you have pipe to join, use Dresser Couplings and 
Long Sleeves. They make quick, dependable connections, 
even where pipe ends don’t quite meet. Dressers are simple 
to join and give you a “Flexible-Tight” connection every time. 

Get Dressers from your nearest oil field supply store, or at 
our Houston warehouse. 








Dresser Manufacturing Division, 59 Fisher Avenue, Bradford, Pa. (One of the Dresser 
Industries). Houston Office and Warehouse: 1121 Rothwell Street, Houston, Texas. 
Sales Offices: New York, Chicago, Houston, San Francisco. 
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at right angles to the body of the muffler, 
and lies horizontal on the ground. This 
installation has operated so successfully 
that no complaints have been registered 
by families living in the immediate vi- 
cinity of the pumping station. 


HOW TO— 


Handle Long Hose 


A two-wheeled dolly made from one- 
inch pipe and three-fourths-inch rod ma- 
terial will facilitate considerably the job 
of handling long rubber hose used for 
cleaning purposes around the station. 
The device consists of an A-frame sup- 
port mounted on two steel wheels and 
a reel. The dolly is made from the pipe 





to conform to the shape illustrated. Apex 
of the A-frame support is located di- 
rectly above the axle of the dolly wheels. 

The reel is made from three-fourths 
inch rod material and a section of eight- 
inch casing which serves as the hub. 
Each end has been sealed and an axle 
has been welded to fit into a coupling 
which acts as a bearing at the apex of 
the A-frame. Water or steam is fed to 
the hose through a side connection which 
is welded to the end of the drum. This 
short piece of pipe opens into the axle 
and connects to the hose through a 
coupling. The outer end of the axle is 
attached to a swivel ell which permits 
the reel to rotate while fluid is supplied 
to the hose. 

A short nipple terminated by a union 
makes it possible to reel the dolly to 
the nearest water or steam line equipped 
for the purpose and tie the hose to these 
lines. A gate valve at the end of the 
hose is used to control the discharge 
from the hose. After the hose has served 
its purpose, it can be quickly discon- 
nected and coiled on the reel for future 
use. The swivel feature on the reel 
makes it possible to pull additional hose 
from the reel while jetting down the 
floor or drain ditch. 
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PIPE LINE HINTS 





HOW TO— 


Keep Engines Dry 


Throughout the Gulf Coast bay and 
swamp areas, pipe line pumping stations 
must be set up in extremely low lo- 
cations. While small, these stations are 
important and handle considerable vol- 
umes of oil from the remote coastal 
fields. In many cases, as in the one il- 
lustrated, the foundation of the engines 
and pumps are only a few feet above sea 
level. The uncertainty of floods and hur- 
ricanes make it imperative to provide 
some insurance for protection of equip- 


ment against high water. 


In cases of emergency, oil can be left 
in the pumps and the line to afford some 
protection against being covered with 
water, but the engines cannot survive 
such treatment without major overhauls 
and replacement of the electrical system. 
In order to meet such an emergency, 
hoisting facilities were provided at one 
station to disconnect the engine from its 
skid and lift it eight feet to the support- 
ing overheads. This would place the 
engine well above the water level, and 
perhaps save considerable repair costs. 


Two brackets made from rod material 
were welded to form two U-shaped lifts, 
as shown hanging from the station wall. 
At the bottom of these lifts are large 
eyes through which a long rod may be 
inserted. This rod passes through match- 
ing holes in the engine frame, both front 
and rear. With two such brackets for 
each engine, a chain hoist can be hooked 
into both of them and raise the engine 
to the overheads in a very. short. time. 
Each of the three engines in this:station 
are so equipped with a pair of lifting 
brackets for this purpose. 
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WEW TRISTAND VISE 











Legs fold in 
and chain for 
easy carrying. 
With new tray 
Tristand 
won’t fold up 
in use. 













RibgAID’s New 


Tristand is now your 
on-the-job work bench 





e+ » Trays available for 
your old model Tristand. 


@ All your tools are ready at hand, with this new Rimerp 
work-saver pipe vise. Tool tray keeps them in easy reach— 


WORK-SAV 


eliminates stooping, speeds up work. New Tristand is easy to 
set up and take down, tray attaches in a jiffy. Legs have rub- 
ber feet to prevent “creeping.” Rimaip’s LonGrip tool-steel 
jaws have bulldog grip but are easy on polished pipe and 
tubing. Yoke vise, 2!" capacity; chain vise, 4." Buy the new 
work-saver Rita Tristand from your Supply House. 
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THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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Republic Sales and Service Points 
STORES: ARKANSAS El Dorado; 
ILLINOIS Grayville, McLeansboro, 
Salem; KANSAS— Ellinwood, Russell; 
LOUISIANA Haynesville, Lake 
Charles, New Iberia, Rodessa, 
Shreveport; MISSISSIPPI Hatties- 


burg, Jackson; NEW MEXICO 


% 


Artesia, Eunice, Hobbs; OKLAHOMA 
Cement, Elmore City, Oklahoma 
City, Seminole TEXAS 
Abilene, Alice, Big Spring, Borger, 
Corpus Christi, Electra, 
Falfurrias, Hebbronville, 
Houston, Kamay, Kenedy, Kermit, 
McAllen, .Nocona, Odessa, 


Tulsa; 


Columbus, 


Freer, 


Kilgore 





SERIES 
@ 600 


Pleasanton, Sun- 


Pampa, 
down, Talco, Victoria, Wichita Falls; 


Olney, 


WYOMING — Casper. 

SALES OFFICES: COLORADO — Den- 
ver; ILLINOIS — Chicago; KANSAS 
Wichita; OKLAHOMA — Bartlesville; 
TEXAS Dallas, Fort Worth, San 
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Let Republic take over your 
valve problems. Walworth 
lubricated plug valves in 
iron and steel, in all pres- 
sures. Walworth brass, iron 
and steel gate, globe and 
check valves.... available 
now from Republic’s 50 
convenient locations. 





epublic Supply 


COMPANY 


GENERAL OFFICES 


HOUSTON 1, TEXAS 
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Edgar Tobin Aerial Surveys have 
mapped more than 500,000 square 
miles of producing and potential 
oil territory - stretching from New 
Mexico to Florida. Strip maps from 
this vast aerial map library are 
IMMEDIATELY AVAILABLE for 


pipe line location. 


Inquiries invited, 


without obligation. 


EDGAR TOBIN 
AERIAL SURVEYS 


OFFICES: 502 W. MISTLETOE, SAN ANTONIO 1, TEXAS 
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RECTORSEAL #1 Makes Tubing 
Connections leak-proof 
10 years of service . . . ten years 
of field use guarantee 
You can be sure with Rectorseal #1 
It’s plain “leak-proof.” 
Use Rectorseal #1 on all tubing connections. 
Apply it to threads before stabbing. Some 
operators report as much as 20% increase on 
pumping wells! By every test it’s best for leak- 


proofing connections. 
Ask your supply store for RECTORSEAL #1 by 


name, 
Write: RECTORSEAL Dept. G 
2215 Commerce St. , Houston 2, Texas 


Export: Champion & Smith, Inc. 
617 S. Olive St., Los Angeles, Calif. 
10 Rockefeller Plaza, New York, N Y. 


RECTORSEAL 


Manufactured by 
RECTOR WELL EQUIPMENT CO., INC 


Fort Worth, Texas 


MAKING THE OILINDUSTRY SAFER 
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How toO—Make Removable Meter Run 


A meter run and 


all connections, in- 


cluding the orifice # 
flange, can be built 
for moving and re- 


installing on a gas-y 
line quickly without 
cutting pipe and fit- ™ 
ting to each individ- a 4 
ual case. To provide 
a method of chang- 
ing locations, the gas J 
lines have identical 
fittings spaced the 
same distance apart 
so that the meter 
and meter run can 
be attached without this 
difficulty. Gas under 0 
pressure flows to a | 
take-off where several fittings, nipples, 
tees, ells, a plug valve and one-half of 
a ground joint coupling, or union, are 
installed. 

Approximately ten inches downstream 
from the take-off is a lubricated plug 
valve followed by another group of fit- 
tings identical in style, number and size 
as the first connection either of which 
may be used as desired. The meter run 
is mounted on a support equipped at 
each end with leveling studs which rest 


gall 
Faucet'at slight additi 


H.P.GOTT MFG.CO. ‘= 


WINFIELD, KANSAS Made 1 


PURE DRINKING 












on the concrete pad at the metering 
point, or may be set on substantial tim- 


bers. The gas flows from the meter ori- 
fice flange through a return pipe, parallel- 
ing the setting itself to be connected to 
the downstream fitting on the input pres- 
sure line. As the setting is compact and 
rigidly assembled, only two valves need 
be closed and one opened to remove the 
setting by breaking out the two ground 


joint unions. 


WATER CANS 
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GOTT Water Cans are the practical way 
ole a-1c) ool atel ates My deat) mevole) WB Co) ae le) ele Mi el-ba lolol) 
pesdeh cleats Mb iceyeeM bret ol bali tct-Metele Med hyde a Z-M slo tele hy 
Toe teCcie[e) oMmbsy elle MB itiitele ME lotce(:Mba-) oslo) Ze le) (-im (0) s) 
strongly built to withstand rough usage 
GOTT Water Coolers have 

extra large covers and a 
handy non-leaking push 
button faucet. Your Supply 


Store has them, get one 


today! 
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WATER ALWAYS HAND Y 
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* prospective oil and gas produc- 
ing area of Canada is enormous, as 
shown in Figure 1. The entire interior 
plains area contains sedimentary rocks 
capable of generating and storing oil 
and/or gas in the form of oil fields or 
pools. It lies between the Pre-Cambrian 
shield and the Rocky Mountains, and 
embraces an area of approximately 891,- 
000 square miles, which is greater than 
the combined area of Texas, California, 
Oklahoma, Kansas and Louisiana. 


In this area the geological column, a 
generalized cross-section of which is 
shown in Figure 2 in ascending order, 
holds promise of oil and/or gas as fol- 
lows: 


Oil and gas have been encountered in 
the Cambrian and possibly the Ordo- 
vician; none in the Silurian; the greatest 
developed reserves are from the De- 
vonian; a considerable amount from the 
Mississippian; none in the Pennsylvan- 
ian and Permian; shows of oil in the 
Triassic; small oil and gas fields from 
the Jurassic; heavy oil, including the 
Tar Sands, and considerable gas from 
the Lower Cretaceous; and large and 
small gas fields from the Upper Cre- 
taceous. Of these, the Upper Devonian 
holds the greatest promise, but it seems 
probable that additional large heavy oil 
and gas pools will be found within the 
Lower Cretacecus incidental to the 
search lower down in the Paleozoics. 


Discoveries Since February, 1947 


Prior to the Leduc discovery Febru- 
ary 13, 1947, the proven oil reserves 
(produced and yet to be produced) for 
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By DR. THEODORE A. LINK 
Consulting Geologist, Calgary, Alberta, Canada 


all of Canada were estimated at 200 mil- 
lion barrels of cil. However, since the 
discovery well was brought in at Leduc, 
16 miles southwest of Edmonton, AI- 
berta, more than % billion barrels of oil 
have been added to the reserves of 
Canada. This latter figure is only an 
approximation and could very well be 
much higher. 

Since the Leduc discovery there have 
been added to that field three extensions 
as follows: Woodbend, Section 9, and 
the Okalta group. The Redwater field, 
about 30 miles northeast of Edmonton, 
with reserves of more than 300 million 
barrels, in 1948; the 
Golden Spike pool where the discovery 
well revealed 540 feet of coral-reef oil 
saturation, with undetermined reserves 
west of Woodbend, was discovered early 
in 1949; Bon Accord, south of Redwater, 


was discovered 


SINCE DISCOVERY of the Leduc field, 
expanded oil activities have brought 
a boom to Alberta which is unique in 
that there has not been a correlative 
trend in the stock market. In this 
article, which is slightly digested 
from a talk presented before the an- 
nual meeting of the National Oil 
Scouts and Landmen’s Association in 
Houston June 10, the author surveys 
the problems encountered by op- 
erators in relation to government 
proration and 


regulations, prices, 


markets. 


Oil Development — 


and Prob le 





is a field of undetermined size; a few 
weeks ago Gulf Oil Corporation of 
Canada drilled a discovery well about 
80 miles southeast of Leduc, the size 
and reserves of which are unknown. All 
of these are of Upper Devonian age. 
Oil has also been found since the Leduc 
discovery in the Mississippian at Barr- 
head and near Hannah, about 200 miles 
apart, and small pools have been estab- 
lished in the Lower Cretaceous in that 
general area, to say nothing of the: 
large gas reserves established incidental 
to the drilling for oil. 


Crude Production 


Figure 3 shows crude production for 
all of Canada from 1900 to 1949 with the 
names of the fields giving rise to the 
several upswings of which the Leduc 
and subsequent discoveries are the most 
pronounced. 

The earliest production in Canada 
came from the Petrolia, Ontario, fields 
where drilling antedated the Drake drill- 
ing in Pennsylvania by a few months. 
From these shallow fields somewhat 
more than 30 million barrels were pro- 
duced. It will be noted that the shallow 
Cretaceous, production in Turner Valley 
was discovered in 1914; the gas cap in 
the Madison limestone in 1924; and the 
west-flank crude from that same field in 
1936. Although the Norman Wells field 
was discovered in 1920, and the Canol 
project developed it in 1943-44, the pro- 
duction from this field shows little effect 
on the graph. The Leduc and Redwater 
fields cause the late sharp rise on the 
graph. 

There is an “oil boom” but not a stock 
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market boom going on in Alberta, but 
of a nature different from any previously 
experienced by oil operators, lease 
hounds, oil scouts, promoters, etc., from 
the U. S. as well as Canada. They find 
it difficult to decide just exactly how to 
handle the situaticn or how to “get in” 
on the play. It is not an “oil boom” in 





there is no typical Western Canada oil 
stock market boom. 

There are many reasons why this pres- 
ent Alberta “oil boom” is in a class by 
itself and will consequently be handled 
quite differently from such local booms 
as referred to. the first place, the 
Leduc discovery 16 miles south of the 
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pools or try to “horn in” on the individual | 
pool? Due to the fact that the Province | 
of Alberta controls the greater propor- 
tion of the oil and gas rights, the oil 
companies must necessarily deal with 
that government, rather than with indi- 
viduals for a greater portion of the acre- 
age. In addition to these lands there are 
railway lands, land-grant lands, fee- 
simple lands, etc., but in most of the 
areas the Crown must be dealt with for 
75 to 100 percent of the leases. The po- 
tential wildcat area is tremendous. The | 
area of probable Devonian reef develop- 
ment is now known to be very great, 
and the Cretaceous beds, which contain 
gas with the occasional crude accumu- 
lations, are likewise widespread. Explo- 
ration activity is now at an all-time high. 


Current Exploration Activity 

There are 12 or more major oil com- 
panies exploring in Alberta today, and 
ten companies which might be 
classed as semi-major potential 
majors, while minor independents number 
about 50 without counting individual op- 
erators. There will be a minimum of 14 
for various 
Alberta _ this 
summer season; 51 seismic parties and 


about 
or 





parties 
in 


surface geological 


companies surveying 
11 gravity meter parties were operating 
as of May 1, 1949, and these will be 
increased during the summer months. 
Forty-one wildcat wells were being 
drilled as of that same date, but this 
number has already been increased. 
About 56 exploitation or development 
wells were drilling as of May 1, and 














aati ar [Le Se nee. | ae eee » than 35 milli acres of leases 2 
the same sense as, for an example, the @Pital of Alberta is a coral-reet oil aves than 3 nnn, acres of leases ee = 
Ranger, Texas, boom of 1918-19 which pool located in an area of sedimentary prospecting permits are held by various . oe 

5 fe i ; rocks so large that it could embrace companies and individuals in Alberta. t 
was confined to one or two counties, nor |. Rig. we $ mas : 
fs acces ; : “ Texas, Oklahoma, Louisiana, Kansas, Chis does not include fee-simple and | 
is it similar to many other previous oi “pl See x : A rary 
. : Si sd J Arkansas and California. With such a_ railway lands. The daily production from | 
booms in the U. S. wherein there was discovery, in such a vast area, the ob- Alberta fields is about 50,000 barrels, of | 
involved only one pool and its extensions — yjous question arising is, what is the which more than 70 percent comes from | 
coupled with small-sized leases usually trend? Where shall one take out leases? the newly discovered pools. 
controlled and owned by the owner of Can leases be obtained adjacent to the The price of oil as of May 1 for the 
the surface rights; and as already stated, discovery well? Should one look for new light crudes (including Turner Valley) 
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FIGURE 2. Generalized section across Southern Plains Region of western Canada. - 
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ranged from $2.68 to $3.40 per barrel, 
and the Lloydminster heavy crude was 
bringing $1.30 per barrel. All new fields 


are prorated and further slight price 


reductions and voluntary proration is 
expected. 

The figures on exploration activity 
enumerated are not impressive when 


compared to smaller areas within the 
U. S. However, the discoveries over- 
shadow the actual finding rate of major 
oil pools at such shallow depths, in the 
same period of time within the U. S. 
by a generous margin. As suggested at 
the outset, there seems no doubt in the 
minds of experienced American opera- 
tors, large and small, that this really is 
good country. However. people are be- 
ginning to wonder about the disposal of 
this oil, and the wisdom of looking for 
more with no immediate market in sight 
for the excess. The immediate Prairie 
Provinces Market of Canada could 
saturated by 60,000 barrels per day. 


be 


Economics and Geography 


Any discussion on this subject should 
be preceded with some figures regarding 
the economics and geography of pe- 
troleum production and marketing in 
Canada where everything is wrong. On 
Figure 4 is indicated graphically the lo- 
cation of the production of oil, and the 
demand for oil which shows clearly that, 
as of January 1 this year, Canada was 
producing approximately 13 percent of 
its crude requirements; that essentially 
all this production comes from Alberta; 
that about 70 percent of Canada’s re- 
quirements are in a very small area of 
Eastern Canada about 2,000 miles from 
the main crude source; and that an all- 
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FIGURE 3 


Canadian pipe line would be an economic 
problem because of its length and the 
rocky terrain north of the Great Lakes 
over the Pre-Cambrain Shield. 
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Figure 5 is a map showing a two-way 
division of oil production and population 
in Canada, and for your information the 
bulk of that Eastern population is con- 
centrated in Southern Ontario and Que- 
bec, where essentially no oil is produced. 
Because of the Rocky Mountains, the 
most densely populated area-of British 
Columbia, centering around Vancouver, 
is also isolated from the crude producing 
area of Alberta. 

Obviously the first step to create a 
ready market is to construct pipe lines 
within the interior or Prairie Provinces 
between the Pre-Cambrain Shield and 
the Rocky Mountains, but this won’t 
help the problem much. That will mean 
only reduction in oil transportation costs 
and slight extension of markets, and is 
being undertaken by Imperial Oil, Ltd., 
by building a pipe line to Regina, Sas- 
katchewan. Fortunately this pipe line 
will be of 16-inch diameter with the ob- 
ject of extending it to the head of the 
Great Lakes from which, during the open 
water season, it can be tanked to South- 
ern Ontario. However, that again is not 
enough if the of Western 
Canada keep on increasing as has been 
the case since Leduc, February, 1947. 

A pipe line across the Rocky Moun- 
tains would seem a reasonable propo- 


reserves 
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sition at the present time, not only for 
refineries in Canada, but also for the 
northwest coast of the U. S., in view of 
the decelerated addition of reserves in 
California. As already pointed out, the 
Canadian requirements for 1948 were ap- 
proximately 90 million barrels, of which 
65 million were for Eastern Canada and 
25 million for Western Canada, the latter 
including the Prairie Provinces and Brit- 
ish Columbia. Ninety million barrels for 
20 years would require 1 billion, 800 
million barrels reserves, but that much 
is not yet positively in sight. However, 
for Western Canada, including the coast, 
the requirements are 25 million a year, 
and for 20 years this would require only 
500 million barrels, which are positively 
developed as of today. Thus pipe lines 
to Regina and Winnipeg, and one to the 
Canadian Pacific Coast could be built 
knowing that there are adequate reserves 
for more than 20 years, even though 
there will be an increase in demand 
above that of 1948. For defense pur- 
poses, in case of war with Russia, a pipe 
line to the Coast would obviate the 
necessity of a repetition of another Cano] 
Project orgy, and the same applies to a 
natural gas pipe line to that same area 
from Alberta. Such matters are now re- 
ceiving attention. 


Increase Reserves 


As already stated, there seems to be 
enough oil in sight today to build such 
a pipe line to the Pacific Coast. How- 
ever, assuming that it is feasible and 
economical, the industry could then con- 
tinue to wildcat for more oil, with the 


ultimate object of extending the Edmon- 
ton-Regina pipe line not only to the 
head of the Great Lakes, but also to the 
Minneapolis and Chicago areas. Before 
such a proposition is taken too seriously, 
the present known reserves must be in- 
creased, and therefore there should be 
no letup in wildcatting activities even 
though proration and price reductions 
are more stringent than now. 


Assume now that the building of a 
pipe line to Whiting, Ind., in the Chicago 
area were justified. From there to Sarnia, 
Ontario, is merely a short extension 
which could be constructed to take care 
of part of the Eastern Canada market 
without the necessity of laying a line 
over the uninhabited and rocky Pre- 
Cambrian Shield area north of the Great 
Lakes. The advantage of such a line 
through the thickly populated portion of 
the U. S. is obvious. If the Canadians 
wished, they could insist upon priority 
of oil for Southern Ontario, and delivery 
of oil along the line could then be initi- 
ated, should the reserves grow large 
enough. In other words, this would be 
an international proposition in which 
Canada would have considerable to say. 

Delivery of Canadian oil into that area 
might crowd out American production 
and, from past experiences and present 
day reactions on the part of some smaller 
American independents, a big howl 
would go up if something like that is 
proposed. In every country there are 
usually two groups, one believes in con- 
serving its resources to a point which 
is ridiculous, and the other wants to sell 
all it can as quickly as possible. As a 
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matter of fact, a deal of this sort would 
stir up these opposing factions within 
the U. S. and also within Canada. Those 
Canadians who believe in exporting oil 
from Canada into the U. S. would side 
with those Americans who want to con- 
serve; while the Canadians who believe 
in conserving their oil for Canada would 
side with the Americans who did not 
believe in that for their own country, 
That is, “necessity would make strange 
bed-fellows.” An example of this sort 
of thing was the recent gas export hear- 
ing conducted in Alberta wherein one 
group attempted to secure the support 
of the voters by advocating a policy to 
allow no export of gas from the Province 
unless a certain number of years’ re- 
serves could be established and a guar- 


antee that the price of gas to the Alberta | 


consumer would remain the same as to- 


day. The latter appears as “just silly,” 
and the first stipulation is similarly silly, 7 


for the simple reason that if the present 


generation in Alberta were to ensure, let © 


us say, 50 years of certain supply of gas, 


how about those living the 51st year? 7 


When public sentiment is aroused 


about such matters as this by those who | 


have axes to grind, I can’t help but think 
of an analysis of the votes cast on the 


liquor question or prohibition which | 


usually reveals that the bootleggers and 
the clergy voted the same way. All of this 
certainly suggests that the two countries 


would do well to set up a joint board or 


commission to handle such matters of 
oil production and distribution in the 
same manner as all other defense, avia- 
tion and related problems must eventu- 
ally be considered in North America by 
Canada and the U. S. 


Summary 


Summing up the pipe line problem, it 
seems that in addition to the 16-inch pipe 
line to Regina, a line to the Pacific Coast 
needs immediate serious consideration, 
because there appear to be enough re- 
serves established to take care of the 
Prairie and Vancouver markets. More 
reserves are needed to justify the Minne- 
apolis-Chicago-Sarina pipe line project, 
and therefore the wildcat activities 
should be accelerated for long-range 
planning which, of necessity, is the only 
way for the petroleum industry to func- 
tion. It’s a North American security or 
defense proposition and is therefore of 
Both major com- 


international scope. 





(a 
lin 
of 
YE 





panies and independent oil operators | 


should share in this business, which | 


should be conducted so as to be above | 


criticism from socialistic and commt- 
nistic political bombardments. 
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ABOVE: Arab boys study English in their class- 
room at the Aramco-sponsored Jebel School 


at Dhahran. 


RIGHT: Recess time for American school chil- 
dren at Dhahran, Each of the three schools 
built by Aramco for American children is air- 


conditioned. 


BELOW: A view of residential section of za: 


Dhahran. California-type bungalows are air- 
conditioned and have electricity, gas and 


telephones. 
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ABOVE: Exterior of permanent portable hous- 
ing, typical of bungalows provided by 
Aramco for bachelor employes. Furnished 
for eight occupants, bungalows are air- 
conditioned, 























LEFT: Looking down the center aisle of 
Aramco’s air-conditioned dining room, pro- 
vided for bachelor employes and married 
men whose families are not yet with them. 


BELOW: Administration building at Dhahran 
houses many of Aramco’s different depart- 
ments. 


BOTTOM: Brick dormitories being built for 
Saudi Arab employes stand in contrast to 
the Barrasti huts seen in the background. 
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A geography lesson at the American school at 
Dhahran, Children of Aramco employes at- 
teachers. Curriculum followed is similor to 
that of primary schools in the U. S. 
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The dental office in the American hospital 
at Ras Tanura on the Persian Gulf Coast of 
Saudi Arabia, Aramco maintains an ade- 

quate medical and dental staff in its hos- 

pitals and out-patient clinics in Saudi 

Arabia. 
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Grutata Lassoes 


Argentina 011 Market 


By HENRY OZANNE, Staff Writer 


ae has taken its first definite 
step toward the domination of worldwide 
oil markets, and many industry leaders 
now believe that U. S. oil has forever 
lost its dominant position in global trade. 
The trend toward British petroleum su- 
premacy—which has been going on 
quietly behind the scenes for just 12 
months—was given its most important 
impetus recently when the British gov- 
ernment signed an agreement with Ar- 
gentina to supply that country its oil 
requirements for the next five years. 
Similar deals are virtually concluded in 
other parts of the world, including Scan- 
dinavia and Europe. 


Behind Britain’s Expansion 

One year ago, with the launching of 
Economic Cooperation Administration 
aid, Britain’s sterling oil made its initial 
bid to win control of existing dollar oil 
markets. The British petroleum industry 
and the British government are so inter- 
meshed that, as official 
expresses it: “You can’t tell where the 
British Foreign Office stops and the 
British oil companies take over.” The 


one company 


British petroleum expansion program is 
being furthered by two basic factors, one 
political and the other economic: the de- 
clared policy of the British government 
to push to the limit Britain’s overseas 
trade, and the acute dollar shortage that 
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prevails in most countries. 
In practically every area of the world 
where oil is used, dollars 


t day are 


scarce—too scarce to pay for the pur- 
chase of American oil, especially in the 
face of increasing quantities of sterling 
oil being made available through the vast 
British setup in production, refining and 
marketing activities. Argentina is a sig- 
nificant example of that dilemma. 
Britain has agreed to supply Argentina 
5,700,000 tons (42 million barrels) of oil 
a year, of which 1,800,000 tons will be 
The 
heavy products. In return for this, Ar- 


crude. remainder will be mainly 
gentina will furnish Britain with meat, 
grain and linseed. 

Argentina has been importing about 
39 million barrels of petroleum annually. 
American oil companies have been re- 
ceiving about $115 million yearly from 
oil exports to Argentina, and British 
companies have been deriving $4 million 
from oil shipments. Most of Argentina’s 
imports have been coming from the Car- 
ibbean area, and chiefly from three 
American companies, Standard Oil Com- 
pany (N. J.), The Texas Company, and 
Socony-Vacuum Oil Company, while 
the Shell Group has been the principal 
British supplier. 

Argentina’s oil consumption at present 
is about 155,000 barrels a day, of which 
65,000 barrels daily comes from local 


production. Thus, the import volume 
now used runs to about 90,000 barrels 
a day. Argentina exports a small amount 
of specialty crudes and products to the 
U. S. In 1948 these totaled only 1,400,000 
barrels of crude and about 670,000 bar- 
rels of refined products, mainly lubricat- 
ing oils. 


Britain’s Source 


Both Venezuela and the Middle East 
will be the source of 
fillment of the British export quotas to 
Argentina in the next five years. The re- 


Sritish oil for ful- 


fined products will move in from Shell’s 
plant at Curacao. 

Other displacement of dollar oil by 
sterling oil is taking place on the con- 
tinent of Europe and in Scandinavia. In 
Sweden, for example, three American 
companies and two British companies 
supply Swedish requirements. Until re- 
cently the market situation there has 
been competitive. However, the Swedish 
government has sharply reduced the 
amount of dollars available for U. S. oil, 
and the American firms have been dras- 
tically curtailed in their operations. In 
Denmark and elsewhere American com- 
panies are facing the alternative of 
shrinking their business volume in view 
of the dollar shortage, or accepting ster- 
ling payments in the hope of being able 


® CONTINUED ON PAGE 220 


International Section » 215 








For Squeeze Cementin 





Be sure you are using the BEST 
possibie equipment for these 
important steps in well completion... 





@ testing casing, or locating holes in pipe; 


@ placing cement, plastic, acid, or any other fluid, 
at any necessary pressure, behind the casing 
or liner through perforations, or in open hole 
below the shoe; 


@ setting in lime formations for acidizing or 
squeeze cementing; 


@ pressure testing the effectiveness of a pre- 
viously performed cement job. 


i The BAKER RETRIEVABLE CEMENTER (Product No. 
411-RT) provides a safe, positive device for performing all of 
the above vital operations. It is operated mechanically, and is not 
dependent upon fluid pressure to set or release. It functions suc- 
cessfully in high-pressure ‘wells, and will withstand with safety 
any pressure that may be imposed upon the well casing. It oper- 
ates with equal efficiency and safety in low-pressure or low fluid 
level wells. 


IT’S SAFE! 
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IT’S ‘’RETRIEVABLE’ 





BAKER OIL TOOLS, INC. 


Houston ¢ Los Angeles * New York 














Use the efficient BAKER 








| Acidizing and Plasticizing 


Use the Baker 
RETRIEVABLE CEMENTER with 


these outstanding features: 
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RUNS IN FAST—from I to 4 hours time is saved over the time required 
to run in a cementer equipped with swab cups; 


RUNNING-IN STRING WILL NOT FLOW OVER while a Baker Cementer 
is being run in the hole at reasonable speed; 


PERMITS CIRCULATING THE LONG WAY; 


FUNCTIONS EFFICIENTLY IN LOW FLUID LEVEL WELLS as well as in 
high-pressure wells; 


PERMITS TESTING CASING, or protecting casing during a squeeze job, 
by applying reasonable pressure to the annulus after cementer is set; 


WITHSTANDS ANY PRESSURE below the cementer that is safe for the 
well equipment; 





CIRCULATION POSSIBLE IF PACKING UNIT STICKS by means of a Cir- 
culation Joint above the Cementer; 


RELEASES IN EMERGENCY—Contains safety thread for quick release. 


The new Model “RT-8” may be rotated safely out of the hole, at a 
real saving in rig time. 


and always remember... 
You can depend upon the Baker 
Retrievable Cementer—lIt’s the BEST! 


RETRIEVABLE CEMENTER: 














ELA’S tax policies are 
weakening the position of Venezuelan 
oil in the world markets, according to 
a study recently completed by Dr. 
Joseph E. Pogue, petroleum economist 
and vice president of the Chase National 
Bank, New York. Unless present rising 
cost trends are reversed, he said, Vene-, 
zuela will find it increasingly difficult 
to compete with lower-cost Middle East 
crude and with crude oil from new Ca- 
nadian fields. 

The situation has been brought into 
focus by the current shift from a sellers’ 
to a buyers’ market in world petro- 
leum trade. Under the changing con- 
ditions, said Dr. Pogue, “no single oil- 
exporting nation can hold a preferred 
position in the international oil. trade. 
Investment and producing costs in Vene- 
zuela will assume a decisive role. Much 
will depend on whether that country 
maintains a competitive status or per- 
mits itself to become a marginal source 
of supply subject to the second choice 
of consumers.” He noted that Vene- 
zuela is dependent on export markets 
for nearly 90 percent of its oil output 
and is dependent on oil for two-thirds 
of its budgetary income. This income, 
according to Dr. Pogue, is contributed 
by 12 companies which have invested 
more than $2 billion in Venezuelan oil, 





Od ‘a Venezuela 





by outside capital. 





THE ACCOMPANYING material and illustrations are from a 49-page booklet, ‘‘Oil in 
Venezuela,’”’ published in June by the Chase National Bank, New York. It was pre- 
pared by Dr. Joseph E. Pogue following an extensive on-the-ground survey of the 
Venezuelan petroleum industry, and is based on an address presented at a meeting 
of the Associacion Venezolana de Geologia, Mineria y Petroleo, Colegio de 
Ingenieros. Dr. Pogue visited the nation’s principal oil fields and discussed economic 
matters with leading officials, businessmen and bankers as well as with officials of 
the operating oil companies. The book goes into all phases of resources, industry, 
markets, economy and other factors influencing a great industry financed largely 








the initial capital having been supplied 
almost entirely from outside the coun- 
try. The oil revenues have grown nearly 
eight-fold since 1943, while other rev- 
enues has almost trebled. In 1948 Vene- 
zuela collected $411 million through di- 
rect and indirect taxation of the oil 
business and $162 million from other 
sources. This degree of dependence upon 
oil, a source of both weakness and 
strength according to Pogue, is “weak- 
ness because it places too many eggs 
in one basket; strength, because it is a 
good basket to have them in.” 

Since discovery of the first commer- 
cial oil in Venezuela more than 13.5 
billion barrels of crude petroleum have 
been found. More than 4.5 billion barrels 
have already been produced, and current 


Direct Oil Taxes Per Barrel of Crude Oil Produced Compared with Various Income Items 


Data Based Upon 12 Venezuelan Oil Companies, by Years, 1943-1948 


























Total for 

1943 1944 1945 1946 1947 1948 Period 
Crude oil produced*—million barrels.....| 179 257 323 | 388 | 434 477 2,058 
Total direct taxest—Million Dollars.....| 55 94 146 | = 163 262 411 1,131 

j aes - - = —!} ‘ | 7 > = ] = 

Taxes per barrel—dollars. 0.31 0.37 0.45 0.42 0.60 0.86 | 0.55 
Net expenses per barrel—dollars | 0.90 0.72 om | OM | 2 1.54 | 1.06 
Net income per barrel—dollars | 6.18 0.33 0.28 0.37 0.57 | 0.79 | 0.47 
Taxes in percent of net expenses 34 51 68 | 49 51 56 | 52 
Taxes in percent of net income } 172 112 161 114 105 109 117 











* Excludes government royalty taken in kind. 


t Direct taxes include royalty, income tax, import duty, concession-carrying taxes, initial exploration and exploitation taxes, 


annual exploitation taxes, services, and miscellaneous taxes. 
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estimates of proved reserve stand in ex- 
cess of 9 billion barrels. Pogue suggests 
that as much oil remains to be found 
as has already been located. The greater 
part has been found in the Tertiary for- 
mations of the Maracaibo-Falcén, and 
the Orinoco basins, but the Cretaceous 
formations which are known to under- 
lie much of the oil territory have 
scarcely been scratched despite the great 
promise held by the recent discoveries 
in that formation. In addition the third 
petroliferous basin, the Apure, is vir- 
tually unexplored. Sedimentary studies 
indicate several decades of search will 
be required to define the resource, and 
much longer to exhaust it. 


Future Production 
The future of Venezuela’s oil pro- 
duction will depend upon rate of ex- 
ploration and the growth of accessible 
markets. Exploration will be influenced 
by availability of concessions and the 











possibility of profitable recovery of the 
large investments involved in prospect- 
ing them. Availability of markets will 
be greatly influenced by cost levels in 
Venezuela. Pogue thinks Venezuela as 
a matter of self-interest should heed the 
admonition: “Do not lose the customer.” 

Citing the effect of taxation on the 
petroleum industry, Pogue points out 
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Oil reserves and production of Venezuela compared with other areas. 
Figures represent January 1, 1949, for reserves and 1948 for production. 


that the Petroleum Law of 1943 was de- 
signed to provide the Venezuelan govy- 
ernment, through royalty and other 
taxes, an income equal to the net profits 
of the operating companies. However, 
in actual practice, the government’s 
ratio. At the 
same time companies operating in Vene- 


share is exceeding that 
zuela have reinvested during the past 
six years 71 percent of the cash earn- 
ings, equal to 40 percent of the gross 
from the sale of the 


income obtained 


oil. 


Ratio of Income 

During this time the Venezuelan gov- 
ernment has collected from the industry, 
in royalty and taxes, $1131 million, com- 
pared with the industry’s net income of 
$971 million. For this period the ratio 
was 54-46, and the excess in favor of the 
government was $160 million. ‘In strict 
logic however, the only true return on 
an investment is the cash payment de- 
rived from it—dividends in the case of 
corporations. In the past six years the 
dividend the Venezuelan 
oil industry have amounted to $440 mil- 
lion, Therefore the ratio of government 


payments of 


receipts to industry’s dividends was 72 
to 28. worked out on 
the about ‘70- 
a. 

Other impedients to the industry’s op- 
the 


Thus ‘50-50’ has 


more realistic basis of 


erations in Venezuela are seen in 


requirement of local refining of part of 
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the production, removal of exploratory 
concessions from the market, and the 
labor policy which has sharply increased 
costs of operation. The building of re- 
fineries necessitates large capital invest- 
ments which are reflected in the over 
all costs. 


Venezuela is already being displaced 


1948 OIL EXPORTS 
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FIGURES IN RECTANGLES ARE THOUSAND 
OF BARRELS PER DAY 


Destinations of oil exports from Venezuela in 
1948, including re-exports from Aruba and 
Curacao. 





INCOME, EXPENSES, TAXES, AND DIVIDENDS 
PER BARREL OF OIL PRODUCED 


FROM OIL INDUSTRY 


OF 
OIL INDUSTRY 
Divi 


1946 1948 


1947 


1945 


Income, expenses, taxes and dividends per barrel of oil produced by the 
Venezuelan oil industry, by years, 1943-1948. 


in European markets by lower-cost 
Middle East crude, Dr. Pogue says, de- 
spite the transportation advantages of 
50 cents a barrel. Future 
holds, will depend on the growth of 
Western Hemisphere markets and the 


exports, he 


competitive delivered cost from other 
sources of supply. In the matter of West- 
ern Hemisphere supply, Pogue pointed 
out that Venezuela has a large trans- 
portation edge in such hauls as com- 
pared with Middle East crude, about 
$1 a barrel for New York, but warns: 
“Venezuela can successfully compete 
with Middle East crude in the Western 
Hemisphere provided producing costs in 
Venezuela in comparison with those in 
the Middle East can be held down to a 
differential smaller than the transporta- 
tion differences. Such a level, however, 
will call for a prompt reversal of recent 
cost trends in Venezuela.” 
1943 Law Acceptable 

He feels that, except for the policy of 
linking a refinery obligation to granting 
of new oil areas for development, which 
lowers the compitive position of the oil 
in world markets, the 1943 Petroleum 
Law appears to be generally acceptable 
and affords a reasonable working basis 
for the economic developmient of pe- 
troleum resources. 

Although oil is the major source of 
income, Venezuela is in sound financial 
condition, having virtually no foreign 


International Section » 219 













————— 








INCOME OF VENEZUELAN GOVERNMENT 












































CAPITAL FLOW 
A. NET INCOME REINVESTED 
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or internal debt, and the government’s 
income in 1948 was $130 per capita. Its 
currency is backed by gold in a ratio of 
more that 100 percent. It has many other 
resources in the form of minerals which 
include gold and diamonds, and much 
potential agricultural territory. Location 
and climate are favorable. However, its 
resources are relatively underdeveloped 
with the exception of oil. 

Dr. Pogue emphasizes the dramatic 
features of employe relations in the 
Venezuelan petroleum industry. Employ- 
ment is relatively stable and the work 
year is divided into 280 working days, 
9 national holidays, and 24 vacation 
days, in addition to the 52 Sundays. 
Labor costs are among the highest in 
the world, with basic wage, bonuses, 
indirect pay and other benefits taken 
into account, amounting for the first 
half of 1948 to $15.13 per man per work 
day. The worker is allowed travel time 
to and from work, profit-sharing, medi- 
cal attention, housing allowances or 
maintenance, educational facilities, and 
many others. Several companies have 
an additional expense of about 80 cents 
for retirement, group insurance and 
other benefits which bring cost to the 
company of the average worker to $4460 
per year. 


Can Compete Successfully 
All of these factors contribute to 
raising living standards but also con- 
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tribute greatly to increased costs of 
production. Should the trends be halted, 
Venezuela oil can compete successfully 
in the Western Hemisphere markets, 
according to Pogue. Its geographic posi- 
tion is favorable. Transportation cost by 
tanker to Europe is only half as much 
as from the Persian Gulf, and is in a 
better position to Western Hemisphere 
ports, but low production costs in the 





Middle East offset the transportation 
advantage and Venezuela crude is being 
displaced in European markets. 

Pogue warns that Venezuela’s oil 
economy renders it vulnerable to fluctu- 
ations of a single commodity in world 
trade and suggests it would do well to 
invest part of its oil proceeds in develop- 
ment of alternate resources and in- 
dustries. 


Britain Lassoes Argentina Oil Market 
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at some future time to convert these into 
dollars. British companies accept sterling 
payment and are able, under the Mar- 
shall Plan, to convert immediately into 
dollars. 

Both domestic and foreign industry 
leaders say it is impossible to predict at 
this time what proportions this kind of 
trading may assume. It is generally 
agreed that if it continues British oil 
will easily supplant American oil in all 
the world’s centers. In South America, 
distributors are highly concerned because 
of U. S. loss in important specialty lines. 

ECA assistance to Britain is held at 
least partly contributory to the huge 
British expansion move. Britain is de- 
pending on Marshall Plan funds to in- 
crease by eight times its refining plant 
capacity, to double its overseas oil pro- 
duction, chiefly in the Middle East and 


in Venezuela, and to increase by 40 per- 
cent its overseas refining capacity. 

The key to British oil policy lies in 
Middle East operations. The increas- 
ingly lush prospects for Persian Gulf 
oil sharply contrasts with other world 
areas, particularly the U. S., where pro- 
duction cutbacks have been effected. In 
the Middle East, on the other hand— 
where 65 percent of all production is 
sterling oil—output has increased from 
about 1 million barrels a day one year 
ago to around 14% million barrels at the 
present time. The British-dominated Iraq 
Petroleum Company plans to step up 
Iraq production from around 50,000 bar- 
rels a day present rate to 125,000 daily 
this year while Iran’s output is now 
570,000 barrels a day. Also about three- 
fourths of the output from Kuwait is 
sterling oil, as Qatar production will be 
shortly. 
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Maybe wild elephant herds and the 
tsetse fly are not part of your ex- 
ploration problems. However remote your 
concession area—whatever the terrain and 
climate—experienced Aero Service crews 
can speed your exploration and mapping. 
Our aerial mapping crews have worked over 
the frozen north, over vast water areas, and 
over jungles, in areas 10,000 miles from 
home base. 

From Africa or anywhere in the world, 


Aero brings reliable planning facts to the 
conference room—facts in the form of pre- 





Wild elephant herd photographed from the air during a recent mapping-magnetometer survey in Portuguese East Africa. 


What Are Your Exploration Problems? 


cise aerial photo maps for swift reconnais- 
sance... facts in the form of aerial topo- 
graphic maps for engineering and develop- 
ment planning. What’s more, our airborne 
magnetometer surveys rapidly collect mag- 
netic data to reveal sub-surface structures. 


AERO’S accurate aerial mapping cuts ex- 
ploration time and costs to a fraction of 
ground methods. Our engineers will bring to 
your exploration planning a background of 
30 years’ worldwide mapping experience. 


Let us meet with your staff now. 









SERVICE CORPORATION 
236 E COURTLAND ST, PHILA. 20, PA. 


Oldest Flying Corporation in the World 















AERIAL PHOTOGRAPHY « COLOR PHOTOGRAPHY « PRECISE AERIAL MOSAICS « AIRBORNE MAGNETOMETER SURVEYS » PLANIMETRIC MAPS « TOPOGRAPHIC MAPS « RELIEF MODELS 
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Eeecrive June 1, Canadian im- 
migration authorities issued regulations 
which have the effect of closing the bor- 
der to U. S. citizens seeking employ- 
ment in Canada’s growing oil industry. 
This, to some extent, may have grown 
out of the political turmoil preceding 
the general election of June 27, but it 
has other roots in a condition of partial 
unemployment which arose in Alberta 
fields following the stacking of 18 or 20 
drilling rigs, in consequence of the glut- 
ting of the local market for crude. This 
situation may continue until steel be- 
comes available for the construction of 
pipe line outlets now planned for in- 
creasing the radius within which oils 
from the new fields may be transported 
and sold. This ruling affects U. S. oil 
men of all categories: officials, engi- 
neers, geologists, and geophysicists, as 
well as drillers, production experts, su- 
pervisors, foremen, mechanics, special- 
ists, roughnecks, and roustabouts. 
Tourists who declare themselves as 
traveling for recreation and_ pleasure 
are unaffected, as Canada’s well-settled 
policy is to do everything possible to 
foster tourism in order to strengthen 
her exchange position and add to her 
dollar balances. Pleasure seekers may 
enter the country as freely as before, 
under temporary permits not exceeding 
six months in duration; but, if a for- 
eigner admitted under a tourist’s visa 
should obtain employment in Canada, 
he would at that moment find himself 
in violation of the law. 

Engineers, technicians, experts, drill- 
ers, and specialists may still be admitted 
from time to time, upon application of 
the prospective employer if it can be 
shown that no surplus of such talent 
or skill within Canada. Job- 
seekers have no standing as applicants 
on their own behalf. Such showings can 
only be made by employers, first, by 
application to the National Employment 
Service (of Canada) offering to hire un- 
employed citizens or residents of Can- 


exists 


ada possessing training, skill or experi- 
ence as specified by the employer. If no 
such men, possessing suitable qualifica- 
tions, are registered with the Employ- 
ment Service, the applicant employer 
requiring the services of seismograph, 
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US. Yol-Seelers 


Barred From Canadian Oil Industry 


executive, drilling and production per- 
sonnel may then take his case to the 
Western 
tion of Calgary, counterpart of the Mid- 
Continent Oil & Gas Association of the 
U. S. If the association finds and will 


Canada Petroleum Associa- 


certify that no surplus of such workers 
exists within Canada, the employer’s 
application will be endorsed to recom- 
mend favorable consideration by the 
Canadian Immigration Service; and, if 
the situation warrants, that service will 
clear the admission of the required per- 
sonnel at a designated Boundary Port 


of Entry. 
According to Bulletin No. 230, 
cently issued by the Western Canada 
Petroleum Association: 
admitted 


5e- 


“Personnel under the 
above arrangement will be granted 
Form ‘242’ Temporary Entry Permits, 
and these will be subject to such ex- 
tension as may be required, and as 
the circumstances call for, upon appli- 
cation of the employer. 

“U.S. personnel who enter Canada 
under the above arrangement to do a 
specific job for a specific employer 
will not be permitted to transfer from 
employer to a_ second 
quit 


the original 


company, whether they their 
original employer of their own accord 
or are dismissed for any reason. Such 
men will be required to return to the 
U. S. immediately they separate from 
their sponsor, and the latter will be 
held responsible by the Immigration 
Service for the return to the U. S. of 
the employe whose services they no 
longer are utilizing in this country.” 


Some Must Leave 
Some two-score of men, roughnecks 
the part, found 
working illegally in Canadian oil fields, 
usually after having entered as tourists, 


for most who were 


will be forced to leave Canada through 
their permits. Others, 
who are working in Canada under tem- 


cancellation of 


porary permits, as are all U. S. citizens 
employed in that country, are subject to 
the cancellation of their visas, or per- 
mits, as they expire from time to time. 

The impression prevails among inter- 
and affected personnel, 


ested parties 


whether rightly or wrongly, that, after 
the Canadian general election is over 
U. S. citizens of the skilled trades and 
professions, such as drillers, production 


supervisors, engineers, geologists and 
geophysicists who are regularly em- 
ployed in Canada, and whose skill, 


training and experience are considered 
essential to the orderly development of 
Canada’s newly-found oil reserves, may 
receive favorable consideration as their 
cases are reviewed from time to time 
by the Immigration Service as their 
individual visas expire. 

E. W. 
Western Canada Petroleum Association, 
stated to a representative of WorLp On. 
in Calgary that, as of mid-June, there 
was a surplus of roughnecks, roust- 
abouts, drillers, supply salesmen, 
countants and office workers; and that 


Kolb, Secretary-Treasurer of 


ac- 


no surpluses were known to exist in the 
categories of well-trained and _ highly- 
qualified petroleum engineers, geologists 
and geophysicists. He gave it as_ his 
impression that American oil and oil- 
well supply companies in general may 
be allowed to bring in managerial and 
supervisory talent only to such extent 
as may appear necessary to train Cana- 
dian personnel. It seems obvious that, 
as time goes on and Canadian appren- 
tices are trained, developed and quali- 
fied foremen, 
and 
highly-skilled American labor—such as 


as journeymen, experts, 
supervisors, many categories of 
drillers—may be excluded from employ- 
ment in Canadian oil fields. 

An oil or supply man wanting merely 
to look things over and survey the fields 
with a view to acquiring acreage or es- 
tablishing a supply store could go in as 
a tourist. He the trade, 
establish contacts, etc., but he could do 


could meet 
no business, such as buying or selling, 
while here. If he wanted to buy leases 
or sell goods on such a visit, he would 
be required to clear himself through the 
for 


and 


Canadian Immigration Service, 
which purpose the 
assistanec of the Western Canada Petro- 
can be had _ upon 
application to E. W. Kolb, Secretary- 
Treasurer, 309 Lancaster Building, Cal- 
gary, Alberta. 


good offices 


leum Association 
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Sinclair Abandons Oil 
Operations in Panama 


Sinclair Panama Oil Corporation has 
ceased all operations in Panama and is 
withdrawing the last of its equipment 
from that country. This action by Sin- 
clair followed failure by the National 
Assembly of Panama to renew the pe- 
troleum exploration agreement con- 
cluded several years ago. The company’s 
deep test drilling on the south side of 
the Isthmus near Porto Armuelles was 
abondoned at 9700 feet, and machinery 
was sent back to the U. S. 

Sinclair Panama is owned jointly by 
Sinclair, through its subsidiary Vene- 
melan Petroleum Company, and Cities 
Service Oil Company. Cities Service an- 
nounced it had no further immediate in- 
terest in Panama under any other op- 
erating arrangement. 

Late in 1948 Sinclair asked for a 
three-year extension of its exploration 
rights, but this request was tabled with- 
out action by the Panamanian govern- 
ment. The company held a concession 
of about 18 million acres, with rights 
for 20 years, on the basis of a $25,000 
yearly payment during the exploration 
period, and rentals thereafter on re- 
tained acreage. 

The original agreement provided that 
after an initial three-year exploration pe- 
tiod the company could make a selection 
of acreage for continuation of the pro- 
gram. Sinclair was to have paid the 
Republic of Panama a royalty of 16% 
percent on gross production of any oil or 
gas found under the contract, and in 
addition the government was to have 
received a 25 percent share in profits 
from the manufacture, transportation and 
marketing of petroleum products from 
locally produced crude. 

Failure of the National Assembly to 
renew the agreement halted an explora, 
tory campaign which has resulted in the 
drilling fo four wildcat tests by Sinclair 
and its associates, and which has in- 
cluded a large amount of geological and 
geophysical investigation of the Repub- 
lic’s petroleum possibilities. About a 
month ago the company had been plan- 
ning ahead for its new work during the 
next phase of the contract. 


Most of the geological work had been 
centered in Darien Province, where geo- 
logical crews and gravitymeter parties 
had been working, with most of the 
emphasis surface geology, and in 
Chiriqui where tests had been planned 
for the near future. 


on 


Two wildcat wells had been drilled on 
Columbus Island, west of Colon on the 
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Caribbean side of the isthmus, between 
1924 and 1928 at which time the company 
had held exploration concessions, and 
one test was drilled in 1948 to a depth of 
8621 feet without finding showings of oil. 
A considerable amount of exploration 
was done between the expiration of the 
1924-1928 agreement and the signing of 
the one just concluded. 

In Costa Rica a contract has been 
signed between the government and 
Honolulu Oil Corporation of Los An- 
geles for exploration and drilling “for 
the account of the government over a 
period of 36 years.” The contract pro- 
vides for a six-year period of explora- 
tion followed by a 30-year period of 
drilling and production. Seismographic 
or other exploration work must begin 
within the first six months of the life of 
the contract and the first well must be 
drilled within two years. Areas included 
in the concession are in the provinces 
of Limon, Alajuela, Heredia and Pun- 
tarenas. At the end of the exploration 
period not more than 494,000 acres may 
be retained for drilling by the company. 

Honolulu is to retain a percentage of 
production as payment, and after pro- 
duction reaches 5000 barrels daily, the 
company will have the right to construct 
a refinery. 

Standard Oil Company of Ohio began 
active negotiations early this year for 
exploratory rights on a region compris- 
ing 2 million acres in the Peten low- 
lands of Northern Guatemala. The com- 
pany has been conducting preliminary 
geophysical work for more than two 
years, during which time it has made a 
gravity meter survey of the entire area 
for which it is negotiating. The tenta- 
tive contract specifies that if oil is dis- 
covered, Sohio will receive seven-eighths 
of the production. 

Actual operations will be difficult, since 
they would be carried on in a jungle 
area which would require that all equip- 
ment be flown in, including heavy drill- 
ing machinery. With the discovery of 
oil it would be necessary to build a 
pipe line to a terminal at Puerto Barrios 
on the Gulf of Honduras, northeast coast. 

During the past year other companies 
have been interested in Guatemala as a 
favorable region for oil exploration. The 
Atlantic Refining Company recently 
moved in gravity meter equipment and 
has started work. The same company 
has maintained two geological crews in 
the field for almost a year. 


Until recent months there has been 


some drilling activity in Nicaragua, in 
addition to geological and geophysical 
work, but currently nothing is being 
done following abandonment of the latest 
well. The American International Fuel 
and Petroleum Company, participated in 
by Gulf Oil Corporation and The At- 
lantic Refining Company, abandoned 
Twara 1 in March, 1948, after drilling 
to 6267 feet, and continued its other 
prospecting work for some months after- 
ward before moving the crews out of 
the area. 


Twara 1 was near the northern 
tremity of Nicaragua’s Caribbean coast- 
line, about 22 miles north of Puerto 
Cabezas in Twara Lagoon. It is about 
five miles south of the same operators’ 
Punta Gorda 1, which was abandoned 
late in 1945 at 6735 feet. 


ex- 


Negotiations on Iranian 
Royalties Are Suspended 


The important negotiations between 
the Iranian government and Anglo-Iran- 
ian Oil Company in an effort to reach 
an agreement over oil royalties have 
again been suspended. At the same time 
it is feared in some circles that this may 
be the forerunner of discussions else- 
where in the Middle East for higher 
royalty rates on oil produced. 


The disagreement in Iran is attributed 
by some British scurces to the higher 
concession fees and royalty payment 
rates agreed upon by newcomers to the 
Middle East, as for example the two 
independent American groups which re- 
cently obtained concessions in the Per- 
sian Gulf area, and who are reported to 
be committed to royalties much higher 
than paid elsewhere in the region. 


In the negotiations in Iran it is under- 
stood that the company’s final offer was 
a scale, on a tonnage basis, plus a share 
of profits guaranteed not to fall below 
a figure of 2% million pounds. The ac- 
tual sum for the current year comes to 
the equivalent of nearly $75 million 
U. S. The government wants this figure 
as a guaranteed minimum, Actually it 
has been estimated on the basis of prob- 
able production and prices that pay- 
ments next year will be on the order of 
$60 million. 

Some Iranian officials with consider- 
able backing want the dispute referred 
to the Hague Court or to the United 
Nations, while a few who have influen- 
tial newspaper backing want to cancel 
the concession outright. The government 
also wants to make its claims retro- 
active for several years, but the com- 
pany makes 1947 its limit. 


Iran is currently the largest producer 
in the Middle East with an output for 
the first four months of 1949 of 557,345 
barrels daily. 
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. EOC Pipe Line Com- 
pany is stepping up its construction pro- 
gram so as to complete the cross-desert 
line from the Saudi Arabian producing 
fields to the Eastern Mediterranean by 
early 1951. The company, a subsidiary 
of the Arabian American Oil Company, 
owned jointly by Standard Oil Company 
of California, Standard Oil Company 
(N. J.), The Texas Company, 
Socony-Vacuum Oil Company, will have 
all equipment and personnel for the line’s 
construction in the field by August 1. 
Work will be pushed at both ends of the 
1030-mile line which will start at the 
Abqaiq fields on the Persian Gulf and 
terminate at Sidon, Lebanon, 30 miles 
south of Beirut. 


and 


Clearance for the work was effected 
when the company and the Syrian gov- 





Plans Are Made for First 
Aminoil Neutral Zone Well 

American Independent Oil Company 
will spud in its first well in the Kuwait- 
Saudi Arabia Neutral Zone early in 
October. A geophysical party of 18 men 
worked the area from April 1 to June 
3, and maps are now being prepared in 
Houston detailing the findings. Choice 
of the first location will be made shortly, 
and actual drilling operations will get 
under way as soon as the summer heat 
subsides in the region. 





James MacPherson has resigned, ef- 
fective August 1, as vice president and 
resident manager of the,Arabian Ameri- 
can Oil Company at Dhahran, Saudi 
Arabia, to become vice president and 
general manager in charge of American 
Independent’s operations in the Neutral 
Zone. MacPherson will headquarter in 
Kuwait City, on the northwest corner 
of the Persian Gulf below Iraq. Com- 
menting on plans, Ralph K. Davies, 
Aminoil president, said: ‘Exploration 
activities are well advanced and drilling 
and development work will go forward 
immediately in the area under conces- 
sion.” 

Under the contract signed a year ago, 
Aminoil received a concession for full 
oil rights to the Sheikh of Kuwait’s un- 
divided half interest in the zone. The 
other half is held by King Ibn Saud of 
Saudi Arabia. Immediately adjacent to 
the Aminoil concession is the Kuwait 
Oil Company’s Burghan field, which 
many geologists believe to be the 
world’s largest petroleum reserve of an 
estimated 11 billion barrels. 


226 « International Section 


TAPline Construction Pushed 
With Completion Goal of 1951 


ernment signed, after two years delay, 
a convention approving the project. 
Previous agreements had been signed 
with three other Arab states through 
which the line will pass, Saudi Arabia, 
Transjordan and Lebanon. The Syrian 
agreement was reached in effect late in 
1947, but the Syrian Parliament held up 
ratification because of U. S. support of 
the Palestine partition plan. Although 
many operating details remain to be 
worked out, the recent accord with Syria 
clears the last major hurdle to the line’s 
construction. 


Provisions of Convention 


The Syrian convention with TAPline 
provides: 

1. The transit agreement shall con- 
tinue for 70 years. 

2. Transit fees are fixed in English 
pounds at the rate of 1.5/1000 of one 
pound sterling per ton of oil crossing 
Syria in the pipe line. At an exchange 
rate of $4 to the pound sterling, this fee 
equals about six-tenths of one U. S. cent 
per ton. 

3. A 20,000 pound sterling ($80,000) 
yearly minimum guarantee is established 
on the basis of about 300,000 barrels a 
day movement. This throughput will be 
the approximate initial capacity of the 
line. 

4. Syria will receive from TAPline 
40,000 pounds ($160,000) yearly as “se- 
curity” charges, covering policing and 
full protection of the line. 

5. Syria retains the right to purchase 
approximately 1.5 million barrels of oil 
annually from the company at market 
price for use within Syria. 

The company’s agreement with Le- 
banon is similar except that the Leba- 
nese are to receive two pence per ton 
on the oil crossing Lebanon, this “off- 
take” to cover port charges, fees and 
taxes in connection with the Sidon 
terminaling operations. 

Although work on the line began 
at the Saudi Arabian end many months 
ago, it was virtually suspended last year 
because of the then unratified Syrian 
agreement and refusal of the Office of 
International Trade in Washington to 
grant the company an export license for 
its pipe. With both of those obstacles 
now eliminated, work on the pipe line 
is expected to reach about two miles a 
day shortly. About 250 miles so far have 
been laid up the Persian Gulf and north- 
west of Abu Hadriyah. 


Welding crews are expected to meet 
in the middle of the Arabian desert, 
just south of the Iraq frontier, at the 
end of 1950. Meanwhile, port work at 
Sidon will be put under way, including 
construction of a pier, installation of 
submarine loading lines and erection of 
a tank farm comprising 16 tanks of 
180,000 barrels each. 

Total cost of the line, once set at $125 
million, then revised to $200 million, 
may run nearly $300 million before com- 
pletion. Aramco and TAPline have a 
$525 million expansion program under 
way in Saudi Arabia. 

The opening of the line, with its initial 
300,000 barrel-a-day throughput, will not 
permit sharp stepups in Saudi Arabia 
production which is already at optimum 
for current demands. In 1948 Aramco 
produced 142,852,000 barrels of oil—about 
390,000 barrels a day for a yearly aver- 
age—and production has been tapered 
off to about 500,000 barrels daily for 
1949. The pipe line will start at the 
Abgqaiq field which now has 34 produc- 
ing wells with a total field output of 
about 420,000 barrels daily. Of the 24 
new wells completed by Aramco during 
1948, 18 were at Abqaiq, two at Ain Dar 


and four at Qatif. 


Time Extension Is Granted 
For Saskatchewan Permits 


The Department of Natural Resources 
of the Province of Saskatchewan, west- 
ern Canada, has announced that three 
orders have been issued to make it pos- 
sible to grant extensions of time in which 
preliminary geophysical and subsurface 
permits as well as lease contracts may be 
validated. 

The spokesman for the government 
said this move was taken to facilitate the 
fulfillment of obligations and _ require- 
ments which must be met by operators 
holding permits and leases in Saskatche- 
wan. The number of permits whose term 
commenced on April 1, 1949, is too great 
for the availability of equipment and 
trained crews for carrying out geo- 
physical activity and drilling. 

A maximum extension of six months 
on permits and leases will be provided, 
based on difficulty encountered by each 
operator. “As evidence of good faith,” 
the spokesman said, “the operator is re 


quired to deposit with the resources de- 


partment a minimum sum of $5000 cash/ 
bond in respect of each permit or lease} 


for which an extension of time is fe 


quired.” He stated that such cash de} 


posits would be released on presentation 
of accounts for exploratory work. 
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WEB WILSON 
CONNECTORS 





newly designed 


ASSURES HIGHEST OPERATIONAL 
EFFICIENCY COMBINED WITH EXTREME 
SIMPLICITY AND GREAT STRENGTH 


These new Web Wilson Connectors are the 
latest improvement in this type of oil field equipment. 
Important features include the elimination of all load 
carrying threads, an oil-cushioned plunger action, 
anti-friction roller thrust bearings, an 8-point locking 
mechanism and extreme simplicity. Can be used as a 


connector only or a combination connector with hook. 


Simplicity of design means lower initial cost and fewer and 
less costly repairs. 


Elimination of load carrying threads means greater strength 
and longer service life. 


Connector length is held to a minimum to give greatest oper- 
ating space in the derrick. 


Plunger and bearing operate in an oil bath which provides 
positive lubrication and a controlled hydraulic action for the 
spring — an exclusive Web Wilson feature. 


Extremely simple 8-point locking device provides adequate 
adjustment — consists of only three parts. 


All parts are magnafluxed and thoroughly tested to assure 
perfection of quality. 


Web Wilson connectors are available in 75, 125, and 300 ton 
capacities with a 4 to 1 safety factor. 


WEB WILSO 


HUNTINGTON PARK, CALIF. © HOUSTON, TEXAS @ NEW YORK CITY INCORPORATED 


Of 
Tools 
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Long-awaited intervention by Presi- 
dent Truman is expected to speed the 
granting of a Mexican oil loan, Truman 
made a public statement June 16 that 
he favors granting the loan to Mexico 
for oil development. Previously the 
President had announced that he would 
endorse such a loan if it were recom- 
mended by the proper government 
agencies. This last statement goes still 
further, and it is understood that Tru- 
man has pressured Acting Secretary 
of State Webb to hurry recommenda- 
tion on the matter. Webb called a meet- 
ing of cabinet-level officials to seek an 
agreement on the justifiability of the 
loan and its amount, and after the con- 
ference Webb declared a decision would 
be forthcoming probably by July 1. 

The Mexican government has asked 
for a grant of $203 million to finance 
several petroleum development projects, 
including construction of the Tehuante- 
pec Isthmus pipe line, modernization of 
refineries and the purchase of drilling 
equipment. Antonio J. Bermudez, direc- 
tor of Mexico’s state oi] monopoly, Pe- 
mex, spent several weeks in Washington 
this year waiting settlement of the loan, 
but returned to Mexico when negoti- 
ations for the line of credit bogged 
down. 

Meanwhile, CIMA (Contratistas In- 
dependientes Mexico-Americanos) a 
company newly formed by Edwin Pau- 


Presidential Endorsement 
May Speed Loan to Mexico 


ley, American Independent Oil Com- 
pany, and Signal Oil Company, is pre- 
paring to start an underwater search for 
oil off the Gulf Coast of the Tehuante- 
pec Isthmus. Five ships were assembled 
at Vera Cruz to conduct the operations, 
first offshore work ever attempted in 
Mexico. 

The vessels will operate off the coasts 
of southern Vera Cruz, Campeche and 
Tabasco. The ships will handle offshore 
drilling operations as well as transport 
equipment for test wells on shore in 
isolated coastal regions. Pauley says the 
American company is prepared to spend 
up to $5 million in test drilling during 
1949. The 1950 budget, he said, will total 
$100 million. 

Pauley explains that he is acting as 
an individual in the first operations, but 
that Ralph K. Davies, head of American 
Independent, and Samuel Mosher, presi- 
dent of Signal Oil, had agreed to share 
the financial risk of tidelands explor- 
ation and to lend equipment and tech- 
nicians from their companies. Pauley 
said a party of 60 men would begin 
work, “and we will put another party 
of 60 to work just as soon as we begin 
drilling our first well.” He added: “We 
may work out as far as nine miles from 
the coast. We are limited to seven struc- 
tures in the area assigned to us, but an 
unlimited number of wells may be drilled 
in each structure where we find oil.” 


Edmonton-Regina Pipe Line 
Preliminary Work Proceeds 


Ground survey and other work on the 
450-mile Edmonton-Regina crude oil 
line is proceeding as rapidy as possible, 
according to Dr. O. B. Hopkins, newly 
appointed president of the Interprovin- 
cial Pipe Line Company, Ltd. Authority 
of the board of transport commission- 
ers to construct the line has been given. 

Air mosaics have been taken and 
studied to determine the best route, Dr. 
Hopkins said. The line will take a fairly 
direct course avoiding lakes, towns and 
other obstacles. Ground survey parties 
will work at several points along the 
line for greater speed. 

“The primary objective of the line is 
to help obtain a wider market for Al- 
berta crude as soon as possible,” Dr. 
Hopkins said. “This objective can only 
be attained by keeping transportation 
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cost to a minimum and this in turn can 
only be done by construction of a pipe 
line along the most direct route possible 
in the direction of ultimate markets. 

“Completion of the line to Regina will 
not expand the present market for Al- 
berta crude as the prairie area is already 
saturated and crude is moving beyond 
Regina by tank car. 

“Imperial considers the Edmonton- 
Regina line a ‘first step’ towards wider 
markets and is now studying extension 
of the line from Regina to the Great 
Lakes.” 

Before this year no Dominion legis- 
lation govering interprovincial pipe lines 
existed, but at the last session of the 
Canadian Parliament a federal Pipe 
Lines Act and a special act incorporat- 
ing the Interprovincial Pipe Line Com- 


pany were passed. This legislation gives 
the company authority to build inter- 
provincial oil pipe lines. The right is 
subject to approval of the board of 
transport commissioners. The decision 
of the transport board sanctions the first 
Canadian pipe line under the new Do- 
minion legislation. 

Officers of the Interprovincial Pipe 
Line Company in addition to Dr. Hop- 
kins, are: vice president and director, 
F. G. Hall; secretary, R. D. Murray; 
treasurer, K, A. Henderson; directors, 
A. E. Halverson, J. R. White, C. D. 
Crichton and R. B. Burgess. All are 
officials of Imperial Oil which is spon- 
soring the Interprovincial Pipe Line 
Company. The new company has an 
authorized capital of $200 million. 


Record Bonus Paid for 
Alberta Oil Rights Lease 


A new record for land prices was set 
when Amerada Petroleum Corporation 
paid the Alberta government a bonus of 
$3,223,320 for a lease on the oil rights on 
Section 16, or 640 acres, in the discovery 
township at Redwater. 

The previous high was $3,153,491 paid 
by Royalite on February 15 for the 
rights on Section 15, east of the Amerada 
property. 

The provincial government will re- 
ceive its customary lease fees and the 
usual one-barrel-in-eight royalty on oil 
produced from the section of land pur- 
chased by Amerada. The cash sum is 
just a bonus. 

Section 17, immediately to the west of 
16, is being developed by Western Min- 
erals, the Bransdall-Seaboard-Honolulu 
group. Its first well in the northeast cor- 
ner logged exceptionally high. This, 
along with the high logging of the 
Royalite wells, indicates that the Ame- 
rada section is at the top of the structure. 


Government and Consultants 
Confer on Dominican Refinery 


Conferences are under way between 
officials of the Dominican Republic and 
International Industrial Consultants, 
S.A., regarding the starting of construc- 
tion on a new $15 million oil refinery in 
that country. 

The proposed refinery is scheduled for 
a capacity of 25,000 barrels of refined 
products. While the primary purpose of 
the refinery is to reduce production costs 
for Dominican industry relying chiefly 
on oil for fuel, the new plant is expected 
.to offer a simtltaneous contribution to 
hemispheric defense by broadening the 
Caribbean refining potential. It is ex- 
pected that the refinery will be completed 
within two years. Contracts between the 
government and the consulting firm were 
signed in April. 
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Po Valley Discovery May Lead 
to Significant Production 


A new oil discovery in northern Italy 
indicates that the Po Valley may become 
a producing field of real signflcance for 
Western Europe. The discovery was 
made June 8 during a recompletion of 
an old test well southeast of Milan, near 
the village of Cortemaggiore on the out- 
skirts of 
5000 feet, and was described by 


Piacenza. Oil was found at 
Italian 
observers as a “gusher” which spouted 
60 feet high. Preliminary tests by Stand- 
Oil Company (N.J.) field 


tives showed the well was flowing 175 


representa- 


barrels a day of light oil and distillates. 
The quality of the production was called 
“excellent” by the Italian government 
which announced that the oil would 
yield 30 to 40 percent gasoline. The well 
is also flaring 70,000 cubic litres of gas 
daily. Further tests have been sus- 
pended pending technical difficulties. 
So important was the discovery con- 
sidered by the Italian government that 
a cabinet communique was issued after 
a visit to the field by government offi- 
cials., including Finance Minister Ezio 
Vanoni, The government statement said 


that in the area of the Po Valley be- 


the Lifeblood of industrial America 


IL 





OIL! @ © @ that builds cities and destroys men . . 
war and turns the wheels of peace. Here is the whole story of the growth of an 
empire that started with a rheumatism remedy. It is the only attempt to place in 
proper perspective the rise and ultimate contribution of an industry to our history 
and economy. Today oil is.a billion dollar business, and the Southwest produces 
70 per cent of America’s petroleum. 


Lombardy and Emilia areas, 
methane gas deposits appear very im- 
portant both because of their volume and 
while 


tween the 


geographic location, oil deposits 


seem very promising.” 

said to cover an area 
that and 
-are indications of other reserves 
Po Valley. 


including the present discovery, is 


Oil deposits are 
of 25 square miles in region, 
there 
in the Italy’s crude produc- 
tion, 
an increase 
of 75 percent in the last two years. 

Italian that the 
deposits are 
of yielding 600,00 cubic meters 


(21 million cubic 


now about 375 barrels daily, 


authorities estimate 
Cortemaggiore methane 
capable 
feet) of gas daily, a 
volume that is equivalent to 2% percent 
of Italy’s internal requirements. 
Exploration has been proceeding under 
the Italian state oil mo- 
AGIP, which is expected to 
and control all production ac- 
tivities. However, a new mining law is 
now before the Italian government and 
U. S. concerns such as Jersey Standard 
are largely waiting on the character of 
that stepping up to 
full Italy. Jersey 


direction of 
nopoly, 
manage 


legislation before 


scale operations in 





TITAN 
OF THE 





. that runs the machines of 


Standard now has one geological party 
at work in the Po Valley. 

Enrico Mattei, AGIP’s vice president, 
terms the Po Valley petroleum deposits 
so large that when developed “they 
will radically transform the Italian 
economy.” 


High Production Indicated 
For Austria’s Matzen Field 


Development of the past few months 
in Austria’s new Matzen field has given 
rise to estimates that the field will fur- 
nish petroleum production in the 
amount of from 3 to 4 million barrels 
a year. This estimate was given by Aus- 
trian officials in Vienna after the first 
well was placed on production by the 
Soviets about a month ago, producing 
according to the Russians, about 1000 
barrels daily. Three more wells are to 
go on production within the next two 
months and the for the 
drilling of another six wells before the 
end of this year. 

On the basis of 
the operators think production from the 
new field should be raised to approxi- 
mately 8500 barrels daily by the end of 
the year. If such optimistic predictions 
are borne out it would mean an increase 
of 50 percent in Austria’s total crude oil 
production over the rate maintained dur- 


ing 1948. 


new 


program calls 


present information 
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SOUTHWEST} 


9 by Carl Coke Rister / 
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This comprehensive, fully-documented book recaptures the spectacular events 
in the discovery and production of oil in the Southwest’s “Great Pool”—from the 
days of the oil springs, through Spindletop, Glenn Pool, Oklahoma City, and 
other memorable strikes. More than a history, it is also an absorbing account of 
the men who produced the prime resource of an industrial civilization. 

40 pages of illustrations, maps, charts, graphs, $5.00 


At all bookstores or 
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in your 
Composite Catalog 


Composite Catalog and World Oil have teamed up to 
bring you the most complete buying information on oil 


field and pipe line equipment at the time it is made 
available by the manufacturers. 


Now, when any of the 462 catalogers in Composite 
Catalog introduces a new or improved product it is 
described in the New and Improved Equipment Depart- 
ment of World Oil. Not only does the description provide 
you supplementary information on the item but a direct 
reference tie-in is made to the manufacturer’s data in the 
Composite Catalog. When additional information or 
prices are desired you are invited to write direct to the 
company. For this purpose a mailing address is shown at 
the end of each description. 


% 
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ecm © UNIVERSAL 

ee «|: EQUIPMENT GUIDE 
Thus, products of Composite Catalog catalogers take on FOR OIL COUNTRY 


a new and important usefulness for you when described “wwe th ( 

in World Oil. New equipment of the relatively few to i aa BUYERS 
manufacturers not cataloging in Composite Catalog will oe a 
continue to be described in World Oil as a part of this 
expanded editorial service for oil country buyers. 
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CHECK THE NEW AND IMPROVED EQUIPMENT DESCRIBED IN THIS ISSUE OF WORLD OIL 
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New and improved equipment of manufacturers who describe 
their products or services in the current Composite Catalog 


180—Self-Priming Pumps 


This item supplements 
Marlow Pumps data as 
shown on page 2504 of 
Composite Catalog. 








Design changes on 
26 basic series of self- 
priming centrifugal 
pumps include a new 
cover plate engi- 
neered for increased 
strength, flanged suc- 
tion and discharge 
connections and im- 
proved suction check 
valve. 

Included in the new 
line are electric hori- 
zontal long-coupled 
and vertical and hori- 
zontal close-coupled 
models, portable and 
stationary engine- 
driven models and belt-driven models. 
All pumps in the line have the “diffuser” 
method of priming in which the design 
of the pump itself enables it to prime 
automatically. The pump contains no by- 
pass valves or other mechanical devices. 
It will handle clear water, coolants, 
chemical solutions, “dry” aromatic fluids, 
volatile liquids and liquids containing 
abrasives. They will pump liquids with 
viscosities up to 500 Saybolt second units. 

[The motor powered long-coupled 
(Type EL) models in the line cover 
sizes, Capacities, and head ranges of 1% 


181—Magnetos 





This item supplements Fairbanks, Morse & 
Company data as shown on pages 1261-1268 
of Composite Catalog. 





Longer life breaker mechanism, larger 
bearings, improved magnetic rotor and 
improved timing facilities on the four 
cylinder units are claimed for a new line 
of Super Spark magnetos. The line in- 
cludes magnetos for 1, 2, 4 and 6-cylinder 
small, medium and heavy duty engines 
and power units. 

A new universal impulse coupling, 
known as the type UE, has been de- 
veloped to use with one extra coupling 
hub to make hundreds of magneto speci- 
heations. For example, by using the UE 
Impulse Coupling, N7T2563-C, built with 
the U2563 hub, a coupling can be made 
for adjusting to lag angles of 10, 20, 30, 
40 or 50 degrees. 
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to 10 inches, 15 to 3500 gallons per min- 
ute and 15 to 170 feet, respectively. 
These pumps are standard in cast iron 
or welded steel and many are available 
in other metals for special requirements. 
Many models are made with either 
flanged or screwed suction and discharge 
connections. Motors are from % to 60 
horsepower and are mounted with the 
pump on welded steel frame, or on 
wheel mounting where portability is de- 
sired. 

For additional information, write Mar- 
low Pumps, Ridgewood, N. J., referring to 
Wortp OIL ttem 180. 


The coupling also provides for the ad- 
justment to various lug angles to meet 












































changing operating conditions. Each hub 
has two keyways. 

For additional information, write Fair- 
banks, Morse & Company, 600 South 
Michigan Avenue, Chicago 5, referring to 
Wortp Oc ttem 181. 


182—Bridging Plug 


This item supplements 
McCullough Tool Com- 
pany data as shown on 
pages 2557-2584 of 
Composite Catalog. 








A one-piece, ductile 
aluminum alloy, ex- 
pansion-type bridging 
plug has_ simplicity, 
positive action, greater 
pipe clearance and a 
90 minute or less drill- 
ing out speed. 

Loose parts, such as 
rubber packers, 
springs, cast iron, steel 
rings and slips, are 
eliminated. 

To operate the de- 
vice, the entire unit— 
sinker bar, setting tool, 
and bridging plug—is 
lowered to the correct 
setting depth on an 
electric wire line. The 
cap is then fired elec- 
trically from the sur- 
face, which sets off the 
charge expanding the 
plug against the pipe 
wall. The operator can 
hear the charge, as it 
is fired, by means of 
a special sonic device 
in the service truck. A 
pull upward on the 
line releases the set- 
ting tool from the 
plug. The setting tool 
is then pulled up 15 to 
20 feet and set back down, to check the 
plug for location. A diamond point bit 
on a string of tubing will eliminate the 
plug in 60 to 90 minutes. 





Designated as Type “B,” the plug is 
available for 4%4-, 434-, 5-, 5%4-, 5%-, 
6%-, 7-, and 85-inch casing. 

For additional information write Mc- 
Cullough Tool Company, 5820 South 
Alameda _ Street, Los Angeles 11, 
referring to Worn Ot item 182. 
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183—Pipe-Stripping Buckets pressure under the load to keep up lift- 


ing velocities. 
1% The “Snap action” of the valve is 
This item supplements The Cleveland opening and closing prevents loss of 
Trencher Company data as shown on page efficiency through “bleeding” of gas. 
1069 of Composite Catalog. The slug of fluid in the valve is now 
followed by a broken-up spray. Large 
pa he fluid passage permits use of much lower 

’ A ° gas pressures; thus gas lift installations 
au so using the valve can be employed in 
fields formerly considered suitable only 
for pumping. Pressures as low as 150 
pounds can be used. 

For additional information, write Camco, 
Inc., 1108 Scanlan Building, Houston, 
referring to Wortp O1L item 184. | 




























PENBERTHY 
REFLEX 


Drop Forged Steel 
Liquid Level Gage 
| Empty Space Shows White 


185—Light-Weight Engine 


This item supplements Homelite Corporation 
data as shown on pages 1736-1737 of Com- 
posite Catalog. 








Liquid Shows Black 
Due to “Reflex” principle, Weighing only 19 pounds complete, a 
liquid always shows black new air-cooled four horsepower gaso- 


line engine uses die-cast aluminum al- 
loys for all major castings. 

Two-cycle design permits a minimum 
number of moving parts. There are no 
high 4 exhaust valves, and only one rotary in- 

en Sa cee take valve which is self-seating and re- 
on pert gaan quires no adjustment. Engine speed is 
quirements , Buckets for stripping pipe for take-up controlled by a built-in governor which 

; and repair have been designed for in- is part of the rotary intake valve. Float- 
stallation on the digging wheel of Cleve- feed carburetor is furnished with or 
land trenching machines. without throttle. The engine has double- 

Offered in two sizes, 16- and 22-inch, row ball bearings on crankshaft and 
the buckets strip pipe from four to 16 connecting rod, ncedle bearing on wrist 
inches in diameter. They permit excavat- pin, and high-tension Wico magneto. 
ing down to and along both sides of the _ Designed for any industrial applica- 
pipe to at least its horizontal diameter, tion where light weight and compact 
thus completely freeing the pipe for size are important, the engine can be 
take-up with no bending damage due to used either horizontally or vertically. It 
earth bind. develops four horsepower at 4000 revo- 

Contour of the stripping buckets facili- lutions per minute and three horsepower 
tates their following and staying on the at 3000 rpm. Over-all dimensions are 9% 
line despite sidebends. Because the 
buckets are practically concentric with 
the pipe being exposed, danger of tooth 
or rooter damage is diminished. 

For additional information, write The 
Cleveland Trencher Company, 20100 
St. Clair Avenue, Cleveland 15, referring 
to Wor.p O11 item 183. 


184—Flow Valve 


This item supplements Camco, Inc., data as 
shown on pages 900-901 of Composite Cata- 


| log. 


and empty space white. 
Liquid level is indicated 
instantly and unmistak- 
ably. Made of temperature 
resisting alloy steel for 
















PENBERTHY 
TRANSPARENT 


Drop Forged Steel 
Liquid Level 
GAGES 


Glass front and rear per- 
mits observation of color 
and density of liquids 
under high pressures 
and/or temperatures. 
Highest quality—made 
of temperature resisting 
alloy steel. Conforms 
with API and ASME re- 
quirements. ‘ 








A giant flow valve, known as the 
Camco Slugger, is especially designed 
for wells whose fluid level is so low that 
it is impossible to obtain satisfactory 
efficiency using standard valves, and for 
wells where high-pressure gas is either 
3277-C not available or prohibitively expensive. 

The Type “D” flow valve has increased 

: gas by-pass area which allows increased 
rate flow into the tubing for a given inches long x 11% inches wide x 13 
available gas pressure. This large gas_ inches high. 
PENBERTHY INJECTOR CO. by-pass assures lifting efficiency because For additional information, write 
Detroit 2, Mich. the port capacity is adequate to permit Homelite Corporation, Riverdale and 
Canadian Plant—Windsor, Ontario the passage of the. large volumes of gas Chester streets, Port Chester, N. @ 
‘ necessary to maintain sufficient tubing referring to Wortp O1 item 185. 
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MACCOBAR STARCH 
LOWERS WATER LOSS AND 
. 5 KEEPS /T LOW/ 


soe os 


aos 
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Magcobar MY-LO-JEL is an improved pregelatin- 


é Or “=? ized drilling mud starch in the form of a free flowing 
)- oS ge powder which can be added directly to the mud 
- E>. oe eee through a hopper mixer. It provides positive control 
‘ 1 of the filtration properties of mud even in the pres- 
10 % hf ence of salt, anhydrite and other contaminants. 
“ a MY-LO-JEL is a blended starch that is especially 
is ¥ . processed to produce a quick acting, tough and 
h i ; : chemically stable plugging agent to inhibit filtra- 
“ 4 Lae ‘: tion of mud. Thus, it not only lowers the water 
e- z loss, but keeps it low. 


MY-LO-JEL is economical to use. Two to four 
pounds per barrel of mud is all that is needed to 
impart the low water loss desired of most muds. 
It has a stabilizing effect on mud which often 


D » 

It 4 ns | Pee, greatly reduces the cost of maintenance while 
~ " drilling. Low water loss muds made with MY- 
i, 4 ee a ™ LO-JEL are doing much to hold down the 


present day cost of drilling by eliminating 
strings of protection casing, preventing de- 
lays due to reaming, hole trouble and fish- 
ing jobs. 


MAGNET COVE BARIUM CORP. 


MALVERN, ARK, HOUSTON, TEXAS 








Export Representative: 


DANIELS, BECKLEY & ASSOCIATES 
30 Rockefeller Plaza, New York 20, N. Y. 





13 MUD @ XACT CLAY @ FIBER-SEAL @ MAGCO-MICA @ 


‘te TANNATHIN @ JEL-OILMUD @ JEL-OlL “E” @ SALT GEL " Complete 
2 @ NOHEEV @ SEAL FLAKES @ MY-LO-JEL @ CHEMICALS : DRILLING MUD SERVICE 


= ’ a ; 

ook 2 dégn WH Se | 
Look for thie éégu WHEN YOU NEED MUD | 146 e 
MAGCOBAR @ MAGCOGEL @ ~~ HIGH YIELD DRILLING ae pe 

















Clippers: 
get them there 
in hours! 


Pan American serves 
the major oil fields 
of the world 


Check the latest Pan American 
schedule—you’ll probably find that 
Clippers fly nearest to your overseas 
fields or refining centers ... give you 
the fastest and most frequent service. 


@ If key personnel is wanted quick- 
ly at the drilling or refining site 
. . send them by Clipper, 


@ If a special type of packer, valve 
or other equipment is needed on 
location in a hurry—fly it by 
Clipper Cargo. You will mini- 
mize costly shutdowns. 


Pan American is the world’s most 
experienced airline... that means 
efficiency! Get complete details 
from your Clipper Cargo agent or 
the nearest Pan American office. 


*Trade Mark, Pan American Airways, Inc, 


FAN AMERICAN 


WORLD AIRWAYS 
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186—Gasoline Engines 





This item supplements Hercules Motors Cor- 
poration data as shown on page 1719 of Com- 
posite Catalog. 





For general purpose power application, 
three new four cylinder heavy duty 
gasoline engines, designated Series J X4, 
are equipped with five main bearings 
and counterbalanced crankshaft. 

The high speed, heavy duty engines 
are available in Model JX4E, which has 
3%-inch bore x 4%-inch stroke, 164- 
cubic inch displacement; JX4C, 334-inch 
bore x 4%-inch stroke, 188-cubic inch 
displacement; and JX4D, 4-inch bore x 
44-inch stroke, 214-cubic inch displace- 
ment. 

A positive oil seal at front and rear 
of the crankshaft prevents oil escaping 
at these points. Main bearings are brass 
backed, babbit lined, and connecting rod 
bearings are steet backed, copper-lead 
lined and lead plated. In the cylinder 
head, combustion chambers are partially 
machined. 

The pistons, of special alloy aluminum, 
are each equipped with four rings above 


eOviPnankarT 


SUPPLEMENTING COMPOSITE CATALOG 














Exhaust valves have aus- 


the piston pin. 
tenitic heads welded to hardened nickel 
steel stems to offer resistance to burning 


and oxidation and maintain valve head 
strength at elevated temperature. 

Full length water jackets are provided 
around each cylinder. Packless seal 
water pump has positive gear drive. 

For additional information, write Her- 
cules Motors Corporation, Market and 
llth Streets, Canton, O., referring to 


Wokrcp OIL item 186. 





a 


day-in an 





ing. Has features of an engine man 


engine. 


ull pressure lubrication by gear-type oil pump. Runs on 
either gas or gasoline. Check with your supply house or write. 
ONAN OJLFIELDER ENGINE—5'% HP. ONAN ELECTRIC PLANTS— 
A.C.: 350 to 35,000 watts. D.C.; 1200 to 15,000 watts. Gas-gasoline 


5354 Royalston Avenue ¢ Minneapolis 5,Minnesota | 


ENGINES & ELECTRIC PLANTS 


and Diesel models. 


D. W. ONAN & 


Onan | 


PRODUCTS 


Built for Continuous Duty 
on Tough Pumping Jobs! 


Do you havea job fora $'/,HP ‘soughaeck? 
Here’s a dependable 1000-inc 

torque engine that will do a job for you 
day-out with minimum mainte- 
nance and attention. No cooling problem 
because it’s air-cooled. Little or no sludg- 
times its size. Smoother- 
running because of its twin-cylinder, horizontally-opposed 





Model CK-4T 
Specification No. 49 
5Y_ HP (API) 


-pound 


wr MDD 


© 1000-inch-pound torque 
_- @ $4 UP continuous duty (by 
_ APL formula) © 960-ft. piston 
_ speed © 525 PTO shaft speed 
‘through 4.1 gear reduction 
© Over-center dry disc clutch 
@ 4-quort oil sump Air- 
axial-flow 


Ie cooled by > wD * 
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, The Schlumberger 
| Electrical Log 


is the most accurate record 
of electrical measurements 
on a formation 


in a bore bole 





@ This Schlumberger Camera and its companion instru- 
ments are designed to record a log of true resistivity values 
with reference to a known fixed zero. When you call 
Schlumberger, you get the best! 
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187—Small Diesel 


This item supplements Fairbanks, Morse & 
Company data as shown on pages 1261-1268 
of Composite Catalog. 











Combinations as a power unit, a three- 
kilowatt alternating or direct current 
generator set, or as a marine propulsion 
unit with reduction gears, are available 
with a new small diesel engine rated at 
5%4 horsepower at 1800 revolutions per 
minute. 


The new engine is of the heavy duty 
vertical type, four-stroke cycle, solid in- 
jection, with full pressure lubrication. It 
has removable cylinder sleeve, removable 
cylinder head containing valves and 
combustion chamber, accessible injection 
pump, and cast alloy iron crankshaft. 

Radiator of heat exchanger cooling can 
be furnished with any combination of 
the Model 45 engine. All engines are 
equipped with 12-volt electric starting or 
with hand crank. Manual starter is es- 
pecially equipped with 2:1 cranking de- 
vice. 

For additional information write Fair- 
banks, Morse & Company, 600 South 
Michigan Avenue, Chicago 5, referring 
to Wortp Om item 187. 


188—Release Valve 


This item supplements Drilling Equipment 
Manufacturing Company data as shown on 
page 1157 of Composite Catalog. 








Simple construction of a new slush 
pump release valve permits rapid open- 
ing under high pressure conditions with- 
out incurring danger of injury to the 
operator. 

The valve provides a positive means 
for sealing the fluid under high pres- 
sure, and is not subject to erosion and 
cutting action ordinarily caused by 
leakage of high velocity abrasive fluid. 


wae A FT 


SUPPLEMENTING COMPOSITE CATALOG 





Valve structure requires no adjustment 
of linkage. Lever arm may be positioned 
in any radial direction with respect to 














the axis of the valve. 

When open, the valve has full un- 
restricted flow. 

For additional information, write 
Drilling Equipment Manufacturing Com- 
pany, P. O. Box 4272, Oklahoma City 
9, referring to WorLp OIL item 188. 









BRAKE LINING 


Standco Brake Blocks are made of cabled cords of long 
fibre asbestos — woven solid and reinforced with bronze wire 
to prevent pulling loose on the belts. They will not burn or 


smoke or score brake rims. 


More deep wells have been drilled with Standco than 
with all other blocks combined. It's your answer for 


low-cost hole-making. 


STANDCO BRAKE LINING COMPANY 


Factory and General Offices 


2701-2801 Clinton Drive 


coe mates reason 
why drillers prefer 













Houston, Texas 
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LIKE A SORE THUMB 


automatically recorded as 


Formation Changes 


Stick Out 





You know where you are 
all the time when you use 
Geolograph atekealeliliaell Welilogging 


Service! You SEE formation changes 


you drill 


foot by foot. Send for details now 


r¥¢ GEOLOGRAPH CO. 1n 
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Ratigan No. 212 





— 


WEIGHT 41 Ibs. 





ili 
1 
thi 


Blowout Preventer 




















FEATURES EASY, FAST-CHANGING 
RETRACTABLE RUBBERS ... . 
SIMPLY UNSCREW PLUGS AT EACH END 


The Ratigan No. 212 Blowout Preventer is an im- 
proved unit with new type retractable rubbers, 
which can be changed more rapidly. Also, it has 
new tapered plugs which eliminate need for 
gaskets. To change rubbers it is only necessary 
to unscrew the tapered plugs at each end and 
replace the old rubbers with new ones . . . see 
parts illustration below. 
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e 212-15 
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The No. 212 is designed for maximum safety 
and convenience in operation and has a capacity 
of 3,000 Ibs. yet weighs only 41 Ibs. It is also used 
for swabbing or running rods in wells that head 
or flow in the course of operation. 

It is manufactured in 242” and 3” sizes. The 
212" size is supplied both plain and upset, and 
the plain can be furnished in double female, but 
if male and female are required, a short nipple 
can be used to accomplish this. The 212” upset 
can be made in male and female or double fe- 
male. The 3” size is supplied male and female 
only; however, the male connection easily can 
be converted to female by installing a 3” collar, 
thus making a double-female unit. Two of these 
blowout preventers of the same size, with a nipple 
of any required length in between make a very 
efficient unit for swabbing. 


Ratigan’s complete line of oil well pumping equipment 
is illustrated and described in the latest edition of the 
Composite Catalog. 





J.P. RATIGAN, Inc. 


1213 South Santa Fe Avenue, Los Angeles 21, California 


Ratigan Products Are Sold Through Leading Supply Stores 
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189—Portable Rig 


This item supplements Wilson Manufacturing 
Company data as shown on pages 4341-4376 
of Composite Catalog. 








A rotary rig 12 feet wide and capable 
of being moved in a single load is pow- 
ered by two engines with a total input 
of 500 horsepower, and is rated to 7500 
feet with 4%-inch drill pipe or 9000 if 
34-inch pipe is used. 





Arrangement of cathead shaft permits 
either plain or spinning line catheads 











Bottom Water 


is a drain 


on profits 


Eagle Lead Wool 


shuts out Bottom Water! 


To insure an uninterrupted flow of 
oil from your wells, banish bottom 
water with economical Eagle Lead 
Wool. This finely stranded metallic 
wool, tamped around the hole, 
effectively seals every crack, becomes 
a permanent, non-corrosive plug. 
Packed in convenient 50-pound 
sacks—easy to place in special 
cartridge-shaped Eagle Wire Con- 


tainers sized to fit all casings. 


EAGLE LEAD WOOL 


Seals off Bottom Water— 


keeps’em flowing! 
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These 3 Eagle Bearing 
Metals meet most 
requirements 


Eagle Dreadnaught — for 
extreme speed and heavy-duty 
conditions. 

Eagle Outlasta — for medium 
speed and average-load 
conditions. 

Eagle Durable—for low speed 
and light-duty conditions. 


THE | 
EAGLE-PICHER 
COMPANY 


Ep ig e 


DICHER 
Cincinnati . Bast Bt. Louls 


4 
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on the driller’s side and either automatic 
or breakout catheads on opposite posi- 
tion. 

In case of air failure, 
clutches can be locked in position to 
come out of hole. One engine wil] 
pull pipe out of hole from a 7500-foot 
bottom. Wichita air-tube disc clutches 
are used throughcut the Roadair Giant 
except in the drums and on the reverse 
gear. The air-tube disc clutch affords 
remote control, small manual pressure 
for full torque, and smooth starting fea- 
tures. A greater torque capacity is given 
in the air-tube disc clutch than is possi- 
ble with radial type air clutches. 

Internal expanding shoe-type friction 
clutch is used on both the high and low 
speed in the drum. Built inside the 
brake ring, the clutch is water-cooled 
with the same operation used in cooling 
the brake. Except for the clutch spider 
and the clutch sprockets, all parts of 
drum clutches are interchangeable. 

Brakes have long equalizer and single 
nut adjustment. Friction latch on the 
hand brake lever makes it possible to 
set and lock this brake at any desired 
position. 

Drum is full 42-inch width. Clutch 
speed can be changed while drum is in 
motion. 

For additional information, write Wil- 
son Manufacturing Company, P. O. 
30x 329, Wichita Falls, Texas, referring 
to Wortp Oi item 189. 


low. speed 


190—Propane Cylinders 


This item supplements 
Harrisburg Steel Cor- 
poration data as 
shown on pages 1700- 





1701 of Composite 
Catalog. 
New light-weight, 


high - strength pro- 
cylinders of 


pane . 
100- pound capacity 
and tare weight of 


only 72 pounds are 
made of a_ special 
high tensile strength 
alloy steel. 

Trade named 
“Lite - Weight,” the 
cylinders offer the 
advantage of having 
less weight on trucks 
when transported. 
The smooth, corro- 
sion-resistant steel is 
of uniform thickness 
throughout. 

Cylinders are sup- 
plied in any quantity 
desired, with or with- ; 
out pressed steel caps, with valves im- 
serted, if desired. 

For additional information, write 
Harrisburg Steel Corporation, Simpson 
and Wear Streets, Harrisburg 8, Penn, 
referring to WorLD O11 ttem 190. 
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Oi men in every field have learned from long experi- 
ence that they can always depend on ‘“‘those big yellow 
‘Caterpillar’ Engines.”” They’ve proved themselves on 
drawworks, rotaries, power slush pumps, pipeline pumps, 
well pumps, and a host of other oilfield jobs. 

Now you can power your larger rigs with new, bigger 
“Cat’’ Engines and “‘Cat”’ Electric Sets. In addition to pres- 
ent models, are four great new ‘Caterpillar’ Oilfield 
Engines, ranging up to 500 horsepower. With four D397 
Engines compounded, you have up to 2000 horsepower 


THE NEW 400-HP. D386 
“CATERPILLAR" OILFIELD ENGINE 


THE NEW 335-HP. D375 
“CATERPILLAR” OILFIELD ENGINE 








YELLOW ENGINES 
built to handle big jobs 


for hoisting under maximum oil-drilling conditions. 

“Cat” Oilfield Engines are built in the world’s finest, 
most modern engine factory. Every engine is built for 
utmost stamina and long life. Each is given a closely 
supervised dynamometer run to assure proper break-in 
and full horsepower output. 

When you buy your new oilfield machinery, specify 
‘“‘Caterpillar’’ Oilfield Engines. Consult your reliable 


“‘Caterpillar’’ dealer about your oilfield power problems. 
PEORIA, 


CATERPILLAR TRACTOR CO. ILLINOIS 





THE NEW 265-HP. D364 
“CATERPILLAR” OILFIELD ENGINE 





REG. U.S. PAT. OFF. 


OILFIELD ENGINES 


TRACTORS MOTOR GRADERS 
EARTHMOVING EQUIPMENT 


CATERPILLAR TRACTOR CO. 


Box WO-78, Peoria, IHinois . 
Send me specifications on the new “Cat 


Name 


Oilfield Engines and Electric Sets. 


Address 












Longer Thread Life 


WITH 
ad 


COMPOUNDS 


—— 


KANT-GALL 
TOOL JOINT 
COMPOUNDS 


EXCLUSIVE LONG-LIFE 


500-TON 
SPECIAL 


You can always break the joint 
when you use Jimmie Gray Com- 
pounds! That’s because each one is 
engineered to do certain specified jobs 
best! You can depend on their thread- 
protecting film to prevent galling and 
washouts, too. Satisfaction is assured 
thru the famous Jimmie Gray money- 
back guarantee! 

SOLD BY SUPPLY STORES EVERYWHERE 


FORMERLY STANDARD OIL SALES CO. 


COMPOUND 


PETROLEUM DISTRIBUTING CO. 


BOX 203—HOUSTON, TEXAS 
CHarter 4-5648 










QUICK At Cups), 
ER 
LESS Hfopy 


CENTRIFUGES 





No. 3420 
Cranks 


100 c.c. machines. 





Simple in design... Ruggedly built 
... Requires no special care... Great 

Ratio and throw of crank produce required 
speed with no strain. Curtin Centrifuges meet 
all A.S.T.M. Standard Method D-96 and A.P.!. 
Code No. 25 requirements. Fully descriptive 
literature upon request. 


W-H:C 





N«CO. 


HOUSTON .... NEW ORLEANS. 
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DRILL COLLAR | 


15 c.c. machine... . 
and heads 
interchangeable with 
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191—Diesel Electric Plant 





This item supplements D. W. Onan & Sons, 
Inc., data as shown on pages 3256-3257 of 
Composite Catalog. 





Design of its prime mover, an op- 


| posed-two-cylinder, air-cooled diesel en- 
| gine, eliminates vibration in a new 5000- 


watt alternating current electric plant. 

Adaptable to portable applications, the 
Model 5DRP is available in 60- or 50- 
cycle and in all standard voltages. 

Standard equipment on the plant in- 
cludes two six-volt starting batteries, 
battery cables, hydrometer, mounting 
rubbers, five-gallon fuel tank, two flexi- 
ble fuel lines, muffler, two large oil bath 
air cleaners, primary and secondary fuel 
filters, two air heaters. 

Control panel, mounted over the gen- 
erator, is equipped with start-stop 
switch, manifold air-heater switch, high- 
low battery charge rate toggle switch 
and charge rate ammeter, reverse cur- 
rent relay, starting solenoid switch and 





battery terminals. Remote control sta- 


tions can be installed within 250 feet of 
the unit. 

The plant has large bearing surfaces 
and forced pressure lubrication, and uses 
compression starting. 

Dimensions of the unit are 3834 inches 
high x 30% inches wide x 26% inches 
high. Weight is approximately 725 
pounds, less batteries. 

For additional information, write D. 
W. Onan & Sons, Inc., 3621 Royalston 
Avenue, Minneapolis 5, referring to 
Wortp O1 item 191. 


192—16-Horsepower Engine 





This item supplements International Harvester 
Company data as shown on pages 2037-2040 
of Composite Catalog. 





A new four-cylinder gasoline engine 
is suitable for a wide range of light duty 
applications, including powering fans or 
blowers, oil or water pumps, generators, 
portable in-plant or outdoor units. 

It is available as a stripped engine or 
with attachments up to a complete power 
unit, and can be equipped to operate 
either on gasoline or natural gas. 

Stripped, the U-1 delivers a maximum 


B@ UIP aEN fF 


SUPPLEMENTING COMPOSITE C&a&TALOG 





of 16.3 brake horsepower at 2500 revo- 
lutions per minute. It develops a maxi- 
mum of 16 working horsepower equipped 
with fan, radiator and air cleaner. Over- 
all dimensions of the engine are 26 13/32 
inches, length; 16 11/32 inches, width; 
25 inches, height. The engine itself 





weighs approximately 280 pounds; the 
complete power unit, 450. 

For additional information, write 
International Harvester Company, 180 
North Michigan Avenue, Chicago 1, re- 
ferring to WorLp O1 item 192. 
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SCORING 





brings. «« 
/ SPEEDIER PENETRATION 


aNde ee 
Jf GREATER RECOVERIES 


Vettes, 
Awl tiles f, 





AS 


“/ DIAMOND CORE BITS 
...for sale 
~ SPECIAL CORE BARRELS 
for rent or sale 
¥ seRVICE ENGINEERS 


DIAMOND OIL WELL 
DRILLING COMPANY 


204 Wemple-Avery Bldg. 110 West Wall 
MIDLAND, TEXAS 
Phone 2710 
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There’s no tougher service for V-Belts anywhere 
than in the oil fields. And Dayton V-Belts will 
give you more for your money regardless of how 
you use them. 

Because Dayton V-Belts are built to take it. 
Sand, dust, heat and rain have no effect. They 
stand up under the most adverse conditions. 
Raytex Fortified Cords are the reason... 
specially processed Rayon... built right in for 


extra strength, 





Pe. 
e 
i 
SS 
a0 alge 
“ Pisin ety 


j 


TEP 
7 
igg 


hiemaiy) 





It’s this extra strength that meanz minimum 
stretch, greater flex strength and longer, trouble-free 
V -Belt life on your oil field drives . . . qualities that 
result in fewer ‘‘take-ups”, less maintenance, 
smoother starting and stopping, far less bearing 
wear. It’s no wonder most oil field men choose 
Daytons ...standardize on Daytons. 

For on-the-spot stocks of Dayton V-Belts and 
for field assistance by oil field experts, call or write 
the Continental Supply Company, Dallas, Texas. 


ayton Eluaber 


SERVICE BY 





THE MARK OF TECHNICAL EXCELLENCE IN NATURAL AND SYNTHETIC RUBBER 
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OTHER NEW 


193—Truck 


The model YU 
truck features a 
safety cab of welded, 
all steel construction, 
three-point mounted 
to permit it to move 
as an independent 
unit to relieve the 
cab structure of 
strains when travel- 
ing over uneven 
ground. 

Greater visibility is 
provided in the de- 
sign of the doof and 
rear cab windows 
and the windshield. 
The interior of the 
cab has wide seats 
which are adjustable 
while driving, Cell- 
U-Suede interior fin- 
ish for insulation, and an overhead map 
compartment. 

A vacuum operated center differential 
lock permits locking of the differential, 
giving positive power to both front and 
rear axles for climbing steep hills, plow- 
ing through mud or sand. The standard 
five-speed transmission contains helical 
gears in all forward speeds. Ten speeds 
forward and two reverse are provided 
by an optional auxiliary transmission. 
The YU has a 142-horsepower motor. 


AND IMPROV,, 





Torque of the motor is 425 foot pounds. 
Spiral-bevel ring gears and pinions are 
provided in both front and rear axles. 


Equipped with a five-yard dump body, 
the truck has a standard wheelbase of 
150 inches, with options up to 182 inches 
and body space back of the cab from 
121 to 190 inches. Side panels of the 
hood can be lifted for simple servicing, 
and for major motor overhaul, the hood 
top may be removed by taking out four 
bolts. Catwalks of diamond plate con- 














Jefferson Malleable Unions 


JEFFERSON’S EXCEL unions and 
union fittings available in brass-to- 
iron, and iron-to-iron seats. Certified 
Air Furnace iron used in the EXCEL 
line is A.S.T.M.-4733-Grade 35018 
malleable, having a 53000 Ib. Min. 
Ten. 
EXCEL— 

250 Ib. S.W.P. — 500 Ib. C.W.P. 





Certified Air Furnace iron produces a 
constant, uniform, finer grain structure 
union. This provides a much better iron 


with which to produce a positive dependable seating surface. 





Unions manufactured from this malleable iron give 30% more strength; 50% 
more impact value; 75‘/ymore elongation. Sizes 14" thru 3”. 


Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 
71 Gooding St., Lockport, New York 


31 Fletcher Ave., Lexington 73, Mass. 
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struction are provided on the top of 
each fender and on top of the front 
skirting. 

For additional information write The 
Four Wheel Drive Auto Company, East 
12th and Auto Street, Clintonville, Wis, 


referring to WorLp OIL item 193. 


194—Automatic Burner 


An automatic burner unit comprises 
a complete system of fuel oil pumping 
and preheating, fuel oil pressure, and 
temperature regulating constant differ- 
ential mechanical atomizing oil units, 
It is mounted on a rigid steel frame, 
ready to be bolted to the furnace front 
plate. 

The burner is equipped with a system 
of electrically actuated fully automatic 
safety controls consisting of gas-electric 
ignition, electronic flame failure protec- 
tion, solenoid dual oil shutoff valve, 





steam pressure limit switch, gas pres- 
sure cutout switch, low fuel oil tempera- 
ture cutout switch, and low fire start 
after each burner shutdown. 

The fan and fuel oil pump are driven 
by the same motor. The fuel oil pump 
is a slow-speed, heavy-duty type which 
takes its drive through the speed reduc- 
tion gear of the motor. 

The fan is fitted with a vaned air in- 
let control that regulates the amount of 
air from maximum to minimum fire. 
The air and fuel oil are synchronized 
and proportioned by an electric moduw- 
lating motor. The operation of the 
modulating motor is controlled by an 
adjustable steam pressure regulator 
which maintains a constant desired 
operating steam pressure within the 
capacity range of the burner. 

The burner is arranged with outlets 
for connection to the fuel oil storage 
tank, steam supply, gas supply and elec- 
tric power supply and the control equip- 
ment is mounted on an accessible panel 
board. 

For additional information write Pea- 
body Engineering Corporation, 580 Fifth 
Avenue, New York 19, referring to Wort 
Ort item 194. 
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, Saves wear and tear on equipment 
Cuts many hours off completion 


Gets wells on production faster 
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195—Electronic Pressure 
Transmitter 


Transmission of pressure indications 
is provided with a Microsen pressure 
transmitter. Pressure motion is picked 
up from the tip of a Bourdon tube and 
by means of the electro mechanical re- 
lay, this motion is converted into a stable 
and accurate direct current signal which 
can be indicated or recorded with milli- 
ampere or millivolt instruments. 

Since the electrical output is directly 
proportional to the movement of the 





Bourdon tube, it is possible to use uni- 
formly graduated scales. 

The case construction permits servic- 
ing either the pressure system or the 
electrical system independently of each 
other. The case which houses the trans- 
mitter is cast aluminum, dust- and vapor- 
proof, with screwed-on covers. A mount- 
ing boss integral with the case makes 
mounting easy. 

Standard pressure ranges up to 50,000 
pounds are available. The combined re- 
sistance of the lead wire and indicator 
circuit may be any value up to 3000 ohms 
maximum without affecting the perform- 





Pictured above is the AJAX, small as tugs go, yet capable of de- 
livering better than 300 usable horsepower to a 52” diameter by 46” 
propeller at around 350 turns per minute. That’s a lot of power for 
a fifty-five footer, but thanks to modern engine design and‘a twin 
71 G.M. Diesel, furnished by GEORGE ENGINE COMPANY of 
New Orleans, it has been accomplished. Such a powé¢r plant easily 
delivers a speed of 11 miles per hour, running light, according to her 
owners, Guidry and Savoie of Cutoff, Louisiana. Captain Richoux 
believes that the AJAX has the power to tow three 6 or 7 thousand 
barrel barges in the Intercoastal Canal. The tug has quick acceler- 
ation and spins on a dime with very little heel. 


With such a power plant as in the AJAX, repairs are cut to a mini- 
mum there’s an economy of operation heretofore unachieved. When 
repairs do become necessary, a complete overhaul can be made in 


a minimum of time, Efficient maintenance, together 
with complete parts service, is supplied thru George 
Engine and its Dealers and Branches on a “Round 


the Clock”’ basis. 


1111 Jefferson Highway 


ENGINE 


P. O. Box 10054 






G\| 
DIESEL 
POWER 





CO., Inc. 


New Orleans 21, La. 


630 Destrehan Ave. (on Harvey Canal) 


Lake Charles Branch 


718 Front Street 


BRANCHES OR DEALERS AT: 


Houma 
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Berwick 


Grande Isle 








ance of the transmitter. 

Operating voltage is 115 volts at 50-60 
cycles. Normal voltage variations do not 
materially influence the final readings. 
Power consumption is two watts. 

For additional information write Man- 
ning, Maxwell and Moore, Inc., 11 Elias 
Street, Bridgeport, Conn., referring to 
Wor cp OIL item 195. 


196—Tubing Head 


A “steering wheel” on a new forged 
steel tubing head enables the operator to 
compress, by hand pressure, the rubber 
packing mechanism above the slip sus- 
pension. 

Outlets are electrically welded to the 
heavy walled mechanical tubing body. 
The DRH Type 2S tubing head is de- 
signed for 3000 pounds per square inch 
test pressure or 1500 psi cold working 
pressure. As the head is designed with- 


out draft angles, chain tongs can be ap- 
plied to the lower half of the body below 
the outlets for application of head to 
casing. 

Packoff seal between casing and tub- 
ing is positioned above the slips, per- 
mitting replacement of packing without 
disturbing the string of tubing. Assem- 
bled height of the head is 12 inches, and 
fabricated construction weight is ap- 
proximately 90 pounds. 

For additional information, write Don 
R. Hinderliter (Oil Field Specialties), 
7 South Greenwood, Tulsa, referring to 
Worcp OIL item 196. 
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Standard volv uttin 
intense sand-¢ 


Here’s an installation that shows the rugged wear- 
resistant stamina of the Grove PB-300 Pressure Buster 
Regulator. Operating as a flow-line choke on a natural 
gas service at Houston, Texas, a standard regulator was 
previously used to reduce well-head pressure from 
3000 p.s.i. down to 600 p.s.i. The terrific cutting action 
of sand in the distillate was so severe that in just 3 days 
of operation deep grooves were worn into the valve, 
necessitating installation of a new valve every three or 
four days. 

Grove engineers investigated the problem, inspected 
the worn parts and recommended the installation of a 
PB-300. It was calculated that if the new Pressure 
Buster stood up to this grueling service for only 30 
days, it would have paid for itself. Yet this installation 
has worked unfailingly for more than 11 months; you 
can inspect the valve seating surfaces for yourself. A 
million cubic feet of gas a day is handled by this regu- 
lator, and cutting action has been reduced almost to nil. 


“Ke it you don’t believe it—just drop us a note and 
we'll prove it—to your complete satisfaction. 


UAE 


k : / 











IN 30 DAYS Be 





SIMPLICITY 
ACCURACY 


“PUTS PRESSURE TO WORK” 













That’s the kind of service you get from Grove Regu- 
lators. Readily adaptable for Back Pressure or Pressure 
Reducing service by switching connections, the PB- 
300 offers many other outstanding advantages that 
make it your logical choice for the severest services. So 
investigate the Pressure Buster today ... Write or wire 


for full details. 
GROVE 


PB-300 REGULATOR 


Ud | 


{ 
Sal DA 





Uae 


Note how the flow through the PB-300 valve 
is directed away from the regulator parts en- 
suring minimum wear and long trouble-free life. 
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GROVE REGULATOR COMPANY °* 65th & Hollis Street, Oakland 8, California 


3608 Navigation Blvd., Houston, Texas . 
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197—Filter Trap 

Designed to remove sand and foreign 
matter from the cil before entering the 
pump barrel, a new-type filter incorpo- 
rates many features that materially re- 
duce production costs of pumping wells. 
The filter consists essentially of a short 
length of tubing, the same size as that 
in the well, inside of which is a chamber 


partially filled with some 6000 tempered 
agate balls. Screwed to the bottom of 


other actions improves the operation of 
the pump. 

Sand, shale and bits of rubber which 
often “sand up” balls and seats of the 
pump are filtered out by the agate pack, 
and with each stroke of the pump are 
ground up in ball mill fashion, the fine 
powder then being taken on up to be 
produced with the oil, or dropped into a 
mud anchor chamber on the bottom of 
the filter. Excessive pump wear and the 
likelihood of valves clogging is greatly 


reduced. Well surging which often is 
accomplished by excessive amounts of 
sand and gas, cannot clog the pump 
when the filter is attached, for the mar- 


the pump shoe, this tool admits the well 
fluid through ports in the lower end, 
filters out sand particles, reduces emul- 
sion and gas-lock conditions, and in 
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e Cut Tank-Car Cleaning Time in HALF 


e Eliminate “STEAMING-OUT” Time 
The Fast, Money-Saving Oakite Way 


af scientifically designed Oakite Interior Tank-Car Cleaning 
Unit . . . a powerful, mechanized detergent-sprayer on lease to 
Oakite customers . . . cuts tank-car cleaning time in half by elim- 
inating steaming-out time and by reducing laborious scrubbing and 
scraping to an absolute minimum. 





we 











For example, in cleaning lubricating and light-oil tank-car carriers 
you can figure on ¥% to 1 hour cleaning-time with this amazing unit. 
For cars containing heavy oils, creosote, etc., count on 1 to 3 hours time 
for thorough Oakite clean-up. 


Spray nozzles of the Oakite Interior Tank-Car Cleaning Unit move 
together. They rotate both vertically and horizontally with the result 
that soiled surfaces receive direct-impact spray every 15 minutes. 
Operation, after installation, is entirely automatic. Unit is also used for 
rinsing, after cleaning. And it may be used for stripping paint. 


Ask your nearby Oakite Technical Service Representative, for 
complete operational data on this unit, including solution concentrations, 
temperatures, pressures, spraying and rinsing time for different types 
of tank cars and deposits. Free, without obligation. Do it today! 


OAKITE PRODUCTS, INC., 37 Thames St. NEW YORK 6,N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


OAKITE 


REG. U. S. PAT, OFF, 


PETROLEUM SERVICE DIVISION 
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ble pack acts as a bean which controls 
the rate at which fluid can enter the 
pump barrel. Gas which breaks out in 
the filter passes on up to the top of the 
chamber where it escapes through ball 
check valves. So-called problem wells 
which could not be kept on production 
steadily because of sand, emulsion and 
gas-lock conditions, have been improved 
when equipped with the filter trap. 

For additional information write to 
Filter Trap Company, P. O. Box 334, 
Santa Fe Springs, Calif., referring to 
Wor-p O1r item 197, 


198—Welding Saddle 


Flowing contour provides a wider re- 
inforcing angle and allows ample space 
for the heaviest outlet-to-header welds 
underneath, in a new 45-degree outlet 
reinforcing welding saddle. 

The saddle is available as a single- 

piece unit for new installations, as illus- 








trated, and in split form (two halves) 
for installation where reinforcing is de- 
sired on lines already in use. 

For additional information, write Peli- 
can Well Tool & Supply Company, P. O. 
Drawer 1108, Shreveport 84, referring to 
Wortp O1n item 198. 
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YOU'LL TAKE THE 
OUT OF DRILLING. .. 


with NEW 
HUNT Swivel Joints 
and HUNT All-Steel 

Drilling and Cementing 







HUNT All-Steel Drilling Hose, 55 ft. folded 
section shown here, with 7 Hunt Swivel 
Joints providing 17 swivel movements. 


HUNT Teel. COMPRAR W 


Available for 5,000 lb. (1” through 4” sizes)or 10,000 lb. (2” only) 
working pressures . . . equipped with the new HUNT Swivel Joints (Roofe 
patents) . . .. HUNT All-Steel Hose for drilling and cementing operations give 
you the SAFEST and EASIEST swiveling hose in the field. 


HUNT All-Steel CEMENTING and DRILLING Hose provides as many swivel 
movements as desired—no more twists or kinks, nor lost time due to restricted 
hose movement in cementing or drilling. 


The new HUNT Swivel Joints are designed so that cement, mud, caustic 
mud additives and other abrasives can not reach the joint’s bearings. Neither 
internal or external pressures can dislodge this joint’s packing during lubrica- 
tion—not even lubrication under full working pressure! 


And if you want greater operating freedom with any rubber hose—install 
HUNT Swivel Joints on both ends. Because your hose will then automatically 
extend itself to full length, the same length of hose will do the work of an 
added 10 feet of hose! Because your rubber hose will no longer 
twist, kink, or suffer other injurious distortions—you’ll get 
faster drilling operations and longer hose life when you install 
HUNT Swivel Joints. 


It will pay you to write today for our new catalog! 





a GENERAL OFFICES AND PLANT: HOUSTON, TEXAS 
FIELD SHOPS: BAY CITY & CORPUS CHRISTI, TEXAS; JENNINGS & HARVEY, LA 
XPORT SALES: HUNT EXPORT COMPANY, 19 RECTOR ST., NEW YORK; HOUSTON, TEXAS; BUENOS AIRES; PORT OF SPAIN; CARACAS 
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197—Filter Trap 

Designed to remove sand and foreign 
matter from the cil before entering the 
pump barrel, a new-type filter incorpo- 
rates many features that materially re- 
duce production costs of pumping wells. 
The filter consists essentially of a short 
length of tubing, the same size as that 
in the well, inside of which is a chamber 
partially filled with some 6000 tempered 
agate balls. Screwed to the bottom of 
the pump shoe, this tool admits the well 
fluid through ports in the lower end, 


filters out sand particles, reduces emul- 
sion and gas-lock conditions, and in 





other actions improves the operation of 
the pump. 

Sand, shale and bits of rubber which 
often “sand up” balls and seats of the 
pump are filtered out by the agate pack, 
and with each stroke of the pump are 
ground up in ball mill fashion, the fine 
powder then being taken on up to be 
produced with the oil, or dropped into a 
mud anchor chamber on the bottom of 
the filter. Excessive pump wear and the 
likelihood of valves clogging is greatly 
reduced. Well surging which often is 
accomplished by excessive amounts of 
sand and gas, cannot clog the pump 
when the filter is attached, for the mar- 




















e Cut Tank-Car Cleaning Time in HALF 


e Eliminate “STEAMING-OUT” Time 
The Fast, Money-Saving Oakite Way 





Went ... 
Oakite customers... 


scraping to an absolute minimum. 


for thorough Oakite clean-up. 


2 scientifically designed Oakite Interior Tank-Car Cleaning 

- a powerful, mechanized detergent-sprayer on lease to 
cuts tank-car cleaning time in half by elim- 
inating steaming-out time and by reducing laborious scrubbing and 


For example, in cleaning lubricating and light-oil tank-car carriers 
you can figure on ¥% to 1 hour cleaning-time with this amazing unit. 
For cars containing heavy oils, creosote, etc., count on 1 to 3 hours time 


Spray nozzles of the Oakite Interior Tank-Car Cleaning Unit move 





together. They rotate both vertically and horizontally with the result 
that soiled surfaces receive direct-impact spray every 15 minutes. 
Operation, after installation, is entirely automatic. Unit is also used for 
rinsing, after cleaning. And it may be used for stripping paint. 


Ask your nearby Oakite Technical Service Representative, for 
complete operational data on this unit, including solution concentrations, 
temperatures, pressures, spraying and rinsing time for different types 
of tank cars and deposits. Free, without obligation. Do it today! 


OAKITE PRODUCTS, INC., 37 Thames St. NEW YORK 6,N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


OAKITE 


REG. U.S. PAT, OFF, 
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ble pack acts as a bean which controls 
the rate at which fluid can enter the 
pump barrel. Gas which breaks out in 
the filter passes on up to the top of the 
chamber where it escapes through ball 
check valves. So-called problem wells 
which could not be kept on production 
steadily because of sand, emulsion and 
gas-lock conditions, have been improved 
when equipped with the filter trap. 

For additional information write to 
Filter Trap Company, P. O. Box 334, 
Santa Fe Springs, Calif., referring to 
Wokr-p Ot! item 197. 


198—Welding Saddle 


Flowing contour provides a wider re- 
inforcing angle and allows ample space 
for the heaviest outlet-to-header welds 
underneath, in a new 45-degree outlet 
reinforcing welding saddle. 

The saddle is available as a single- 

piece unit for new installations, as illus- 








trated, and in split form (two halves) 
for installation where reinforcing is de- 
sired on lines already in use. 

For additional information, write Peli- 
can Well Tool & Supply Company, P. O. 
Drawer 1108, Shreveport 84, referring to 
Wortp Or item 198. 
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IN MORE WAYS THAN ONE— 
YOU'LL TAKE THE KK bX 
OUT OF DRILLING... 


with NEW 
HUNT Swivel Joints | 
and HUNT AIll-Steel | 
Drilling and Cementing | 
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HUNT All-Steel Drilling Hose, 55 ft. folded 
section shown here, with 7 Hunt Swivel 
Joints providing 17 swivel movements. 


Available for 5,000 lb. (1” through 4” sizes)or 10,000 lb. (2” only) 
working pressures . . . equipped with the new HUNT Swivel Joints (Roofe 
patents) . . .. HUNT All-Steel Hose for drilling and cementing operations give 
you the SAFEST and EASIEST swiveling hose in the field. 


HUNT All-Steel CEMENTING and DRILLING Hose provides as many swivel 
movements as desired—no more twists or kinks, nor lost time due to restricted 
hose movement in cementing or drilling. 


The new HUNT Swivel Joints are designed so that cement, mud, caustic 
mud additives and other abrasives can not reach the joint’s bearings. Neither 
internal or external pressures can dislodge this joint’s packing during lubrica- 
tion—not even lubrication under full working pressure! 


And if you want greater operating freedom with any rubber hose—install 
HUNT Swivel Joints on both ends. Because your hose will then automatically 
extend itself to full length, the same length of hose will do the work of an 
added 10 feet of hose! Because your rubber hose will no longer 
twist, kink, or suffer other injurious distortions—you’ll get 
faster drilling operations and longer hose life when you install 
HUNT Swivel Joints. 


It will pay you to write today for our new catalog! 


HUNT Tegel CHORPARIW 


? GENERAL OFFICES AND PLANT: HOUSTON, TEXAS 
ELD SHOPS: BAY CITY & CORPUS CHRISTI, TEXAS; JENNINGS & HARVEY, LA. 
XPORT SALES: HUNT EXPORT COMPANY, 19 RECTOR ST., NEW YORK; HOUSTON, TEXAS; BUENOS AIRES; PORT OF SPAIN; CARACAS 
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199—Heat Exchangers 


The design and service of four types 
of heat exchangers using “Karbate” as 
protection against corrosive fluids and 
gases are featured in an illustrated bro- 
chure. Entitled “Karbate Heat Exchang- 
ers,” the brochure shows other applica- 
tions of “Karbate” such as an HCl 
absorber, an ejector for producing a high 
vacuum, and a standard heat exchanger 
for use in pilot plants and small volume 
processes. Physical properties of ‘“Kar- 
bate” and a table giving its resistance to 
a large number of acids, salt solutions, 


alkalies, organic compounds, and gases 
and mixtures are also shown. 

For a copy of this brochure, write 
Foster Wheeler Corporation, 165 Broad- 
way, New York 6, referring. to Wor_p 
OIL ttem 199. 


200—Carbureted Engines 


Industrial engines and equipment for 
their operation on gasoline, kerosine, 
distillate or natural gas in a variety of 
applications, are described and shown 
in a new 12-page catalog covering four 
carburetor-type engines. 





Parattio 


FATING UPYOUR PROFITS ? 
SUNSHINE IRON WORKS 
SPECIALIZE IN 


PARAFFIN CONTROL 


Stop that paraffin before it stops 
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your pumping; use field-engineered 
Sunshine Iron Works Automatic 
Paraffin Control Tools. For regular 
surface line cleanout depend on 
the S-l-W Ball Rabbit and Ball Dis- 
penser. The Dispenser holds a 3 
months’ supply of Balls, and is in- 
stalled in the line near the well. 
Your pumper merely works a covu- 
ple of plungers once a week to re- 
lease Ball Rabbits into the tubing. 
It’s easy to collect the Balls from the 
trap, and re-load Dispenser. Wax 
and oil are saved by being regular- 
ly mixed and driven into the tanks. 
S-I-W‘s Ball Rabbit is made of 14 
gauge sheet metal, with keen 
scraping edges that keep a full op- 
ening at all times. 
Sunshine Iron Works 
Paraffin Control 
Tools collect the 
paraffin that may 
keep you from col- 
lecting maximum al- 
lowable. 


\ ine Iron’ A / 


Suet Site 


W. MURPHY PHONE 4374 ODESSA, TEXAS 






















Design features of the engines are 
illustrated by sectional views. Charts re- 
veal horsepower, torque and fuel con- 
sumption at various engine speeds for 
each model. Other illustrations show job. 
adapted units suitable for such work as 
pumping crude in the oil fields. Specifi- 
cations and dimensions are given for 
each of the four engines. 

For a copy of the booklet, A-164-MM, 
write International Harvester Company, 
180 North Michigan Avenue, Chicago ], 
referring to WorLp OIL item 200. 


201—Tool Joints 


A bulletin on Spang Double Seal 
Shrink Thread Drill Pipe and Tool Joints 
describes in detail the improvements re- 
cently made in the joint. The two dis- 
tinct seals—external and internal—are 
clearly illustrated. A companion bulletin 
on Extreme Line Casing will be included 
upon request. 

For copies of these two bulletins, write 
Spang-Chalfant Division, The National 
Supply Company, Grant Building, Pitts- 
burgh, referring to WorLp O1L tiem 201. 


202—Escape Mechanism 


A new folder describes ‘Geronimo,’ 
the escape mechanism used by oil com- 
panies and drilling contractors for 
emergency landings from the derrick 
top. Originally weighing approximately 
30 pounds, through the use of lighter 
and stronger materials the mechanism 
has been reduced in weight to approxi- 
mately 16 pounds. 

For a copy of this folder, write 
Charlie’s Machine Works, Perry, Okla. 
referring to Wor-p Ott ttem 202. 


203—Hard Facing Wire 


Wire for executing the Colmonoy 
Spraweld Process, a hard facing method 
combining welding and_ metallizing 
procedures, is described in a new seven- 
page booklet. The wire is designed for 
use in standard metallizing guns. 

Complete application instructions for 
surface preparation, spraying and fusing, 
cooling and finishing are contained, In- 
formation is given on proper settings on 
standard wire metallizing guns. 

For a copy of this booklet, write Wall 
Colmonoy Corporation, 19345 John R 
Street, Detroit 3, referring to Wor LD OIL 
item 203. 


204—V-Belts 


A 100-page manual to assist engineers 
in designing both multiple and light duty 
V-belt drives contains a comprehensive 
set of drive tables for multiple belts; 
sheave data including construction, di- 
mensions and weights; fractional horse- 
power drive layouts; comparison tables 
with information in quarter turn drives 
and hexagon double V-drives. 

For a copy of this manual, write U. 5. 
Rubber Company, Rockefeller Center, 
New York 20, referring to Wortp OI 
item 204. 
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DEPENDABILITY THROUGH 
RESEARCH AND ENGINEERING 
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IN INDIAN TERRITORY: running a 5000-foot ON THE MISSISSIPPI: SMITHway Casing can be 
combination string of 7-inch $-80 SMITHway shipped by barge as well as by rail. This barge 
Casing, in Oklahoma. load is going down river to Louisiana. 





SMITHway CASING: LINE PIPE 


A. ©. SMITH CORPORATION 


New York 17 ° Pittsburgh 19 * Atlanta 3 * Chicago 4 * Tulsa3 °* Dallas! 
Houston 2 * Seattle] * Los Angeles 14 ° International Division: Milwaukee 1 
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Pacific Coast Officers Named 
By API Production Division 


Registered attendance at the two-day 
session of the American Petroleum In- 
stitute, Division of Production, Pacific 
Coast district, numbered 1065. At the 
meeting, held at the Biltmore Hotel, Los 
Angeles, 13 technical papers were pre- 
sented. Also given was a paper on the 
“Status of the Tidelands Issue” by 
Irving Smith, city attorney of Long 
Beach, Calif. Featured speaker at the 
Thursday banquet was Goodwin J. 
Knight, lieutenant governor of Cali- 
fornia, who spoke on “Politics is Your 
Business.” 

M. B. Standing, California Research 
Corporation, La Habra, was elected 
chairman of the group. District vice 
chairmen include E. Robert Burns, Mc- iis 
Donald & Burns, Los Angeles Basin dis- 4a 
trict; A. B. Dooley, Belridge Oil Com- & 
pany, San Joaquin Valley district; Ben- 
ton Turner, 








~~ 


Jr., Lloyd Corporation, OIL SCOUT OFFICERS—Nnew officers of the National Oil Scouts and Landmen’s Association 


Coastal district; and R. W. Walling, are, left to right, Frank Fagan, Atlantic Refining Company, Wichita, Kansas, third vice president; 


Division of Oil and Gas, Coalinga- 
Kettleman district. C. T. Reichert, The 
National Supply Company, was chosen 
treasurer, and Mrs. Elsie M. Edmiston 





"Storm Standby Pump” 


Is Powered By A 


WISCONSIN 


HEAVY- DUTY 4 
ttdi- Cooled - 
ENGINE! 












When storms or bad weather strike and halt electric power . . . then this Wisconsin 
Heavy-Duty Air-Cooled Engine goes to work . . . powering a rotary standby pump, 
handling one barrel of crude oil every minute at an Oklahoma Oil Field. 


Whether “‘standing by”’ as this engine does, ready for instant action . . . or delivering 
husky dependability day in and day out, Wisconsin Engines are the power choice 
among the men who build dependable oil field equipment and the men who keep 'em 
working. All agree that Wisconsin Engine power is unsurpassed in the 2 to 30 hp. 
air-cooled range because of such features as tapered roller bearings at both ends of the 
crankshoft, assuring correct and constant alignment whether the work is light or heavy 
. . . positive air-cooling in temp. to 140°F., . . . and quick starting and steady running 
in sub-zero weather due to an easily serviced OUTSIDE magneto with impulse coupling. 


4-cycle single, two-, and four-cylinder types, 2 to 30 hp. 


AR ed a eo od ae WRITE 10 HARLEY SALES CO. 





j 510 Atlas Building, Tulsa, Oklahoma 
Cor and x tion M & M Building, Houston, Texas 


MILWAUKEE 14, WISCONSIN Oil field distributors for Wisconsin 


: Engines and all types of utility units. 
Largest Builders of Heavy-Duty Air-Cooled Engines 
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Fred Tyner, The Pure Oil Company, Roswell, N. M., first vice president; Chester H. Geiger, The 
Carter Oil Company, Mattoon, Ill., secretary-treasurer; S. N. Jackson, Sun Oil Company, Dallas, 
president; and Fred S. Alexander, Standard Oil Company of Texas, Amarillo, Texas, editor in chief 
of the Association’s yearbook. Not pictured is George Saverline, Sun Oil Company, Shawnee, Okla., 


was named secretary. second vice president. 2a 


Oklahoma Landmen Organize; 
Elect Sutherland President 


Landmen representing 22 oil and gas 
companies in the Tulsa and Bartlesville, 
Okla., area, have formed the Tulsa Land 
Men’s Association with 35 charter mem- 
bers. Main purpose is to provide a 
medium through which landmen may 
become better acquainted. 

Buford F. Sutherland, division land 
supervisor, The Atlantic Refining Com- 
pany, was elected president of the asso- 
ciation. Other officers are J. H. Marsh, 
The Carter Oil Company, vice president; 
Ish Pilkington, Barnsdall Oil Company, 
secretary; A. L. Chapman, Wilcox Oil 
Company, treasurer. 

Members of the executive committee 
are Louis Roark, Sunray Oil Corpora- 
tion; Fridolf Swenson, Deep Rock Oil 
Corporation; A. D. Benedict, Tide 
Water Associated Oil Company; John 
K. Barrows, Oklahoma Natural Gas 
Company and Al Cashman, Skelly Oil 
Company. 


Western Oil and Gas Group 
Appoints Technical Secretary 


Paul G. Brown has joined the staff of 
the Western Oil and Gas Association as 
technical secretary. He succeeds George 
F. Prussing, resigned. 

3rown, a chemical engineer, has had 
experience in activities relating to engi- 
neering problems arising out of relation- 
ships between government and private 
industry. 

Before joining the association’s staff, 
he was an industrial hygiene engineer 
with the County of Los Angeles. 
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qreat names 


POWELL VALVES 


COMPANY 


TULSA, OKLAHOMA 


Stores in Kansas, Oklahoma, Texas, 
Louisiana, and New Mexico 
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Oil Contributions Finance 
Tulsa University Building 


Ten oil companies and three indepen- 
dent oil operators have contributed 
$850,000 for the construction of a Petro- 
leum Science hall on the University of 
Tulsa campus. The building will contain 
15 laboratories, 10 classrooms, 11 offices, 
geological sample rooms, a_ reading 
room, 250 capacity auditorium, balance 
room, dark room, seminar rooms, small 
research rooms, sample workrooms and 
preparation rooms. The new hall will 
house the Geology, Chemistry, Physics, 
Geophysics and Geography departments. 

A bronze plaque to be hung in the 
lobby of the new building will read, 
“Petroleum Science hall... a gift of 
the oil industry to the University of 
Tulsa for the education and training of 
youth to better serve humanity through 
the medium of oil and its by-products.” 

Grants for the building were made by 
Tulsa Rig and Reel Company and the 
Flint Steel Company, presented by C. 
W. Flint, president; National Tank 
Company by Jay P. Walker, president; 
Williams Brothers Corporation by Cecil 
Stanfield, vice president; Parker Drill- 
ing Company, by Gifford C. Parker, 
president; Arthur A. Olson, president, 
Olson Drilling Company; A. G. Oli- 
phant, oil operator; The Carter Oil 
Company by O. C. Schorp, president; 
Waite Phillips, investments; Skelly Oil 
Company, by W. G. Skelly, president; 
Sunray Oil Corporation, by C. H. 





DALLAS NOMADS OFFICERS—ofticers and committeemen of the Dallas Chapter of | 

Nomads for 1949 are, left to right, front row, C. A. McClelland, charter member; J. C. Baseheart, | 

president; Brad Mills, regent; C. J. Berlin, secretary; J. A. Mussler, membership. Back row, E. J. 

Whetzle, treasurer; Vic LeMay, entertainment; A. J. Olson, sergeant-at-arms; E. J. Shiels, assistant 

secretary; J. E. Everroad, membership. Officers not shown are R. J. Bauer, vice president; Earl Smith, 
assistant sergeant-at-arms; and F. |. Brinegar, regent. 


Wright, president; Stanolind Oil and Other new officers include Dan A, 
Gas Company by E. F. Bullard, presi- Busch, research geologist, The Carter 
dent; and The Ohio Oil Company, by Oil Company, first vice president; John 
Glenn Bish, division manager. Nash, Shell Oil Company, second vice 
president; Miss Mary Whitehead, Stano- 
lind Oil and Gas Company, secretary- 


Lukert Is Chosen President treasurer; Oscar E. Wagner, Jr., Mid- 
: ° Continent Petroleum Corporation, editor; 
Of Tulsa Geological Society V. L. Frost, The Ohio Oil Company, 


business manager; Dr. Joseph A. Sharpe, 
Oklahoma division, The Texas Company, Frost Geophysical Company, Jack Co- 
has been elected president of the Tulsa pass, independent, and L. Murray Neu- 
Geological Society. mann, members of the society council. 


Louis H. Lukert, division geologist, 
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NEMCO TWO-SPEED COMBINATION MOTOR STARTER 7 
MOUNTED IN NEMCO EXPLOSION-PROOF ENCLOSURE * 
@ The NEMCO Class 423 Two-Speed Combination Motor Starter ° 
is a product that approaches perfection in its down-to-earth de- 
sign...in the fine skill which is reflected in the mounting and Md 
in the wiring of its component parts . . . and in the high quality of Le 
the NEMCO Castings which are used for its explosion-proof —_ 
enclosure. ‘rs © a © ae 6 
: . : Size 2, 440 Volt Start ith High-Low-Stop Push B ion. 
This starter is used for the control of two-speed motors in ize ott ter lec cout ee utton Station 


Class 1, Group D, Hazardous Locations. Outstanding features in- 


clude: (1) Wide angle opening of swing door gives complete acces- 
sibility; (2) Extra wide flame paths on ground surfaces between 
cover and box insure safety; (3) Pan-mounted equipment can 
quickly be removed, providing maximum ease and space for pulling 





in wires; (4) Start-stop station and resets are mounted directly in err OKLAHOMA : 
Telephone 2-5131 


217 North Detroit 


cover; (5) Off in sizes u and includi i 44 I 
er; (5) O ered . = P to and inc uding Size 3, 0 Volt, Manufacturers of: Explosion Proof Motor Controls, Junction Boxes and Enclo- 
50 H.P. You are invited to write for complete information. sures, Circuit Breakers and Lighting Panels, Oil Field Motor Controls, Automatic 


Pipe Line Sampling Devices, Cathodic Protection Equipment, Switchboards, 
Instrument and Control Panels, Unit Substations. 
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PROOF - vor Guesswork 








Makes FWD America’s Foremost Heavy-Duty Truck 





Here’s actual operating proof in oil field service. This FWD six 
wheeler — doing an everyday job — is going cross-country 
through mud and clay to deliver equipment. Yes — power and 
dependability needed for tough jobs like this are built into every 
FWD Four or Six Wheel Drive Truck. You can be sure of this 


WHAT FWDs DO ON 
THE PROVING GROUND 


1 Highball over hilly 
curved roads! 

2 Slog thru mud — 
up to the bumper! 

3 Speed over 100-ft. 
unbanked circle! 

4 Twist over ditches 
—18 inches deep! 

5 Drive up 6% grade 
thru 3-ft. of sand! 

6 Climb 70% grade 
from dead stop! 

7 Climb 8-in. beam 
from standstill! 

8 Drill pole holes to 
prove equipment! 

9 Speed safely over 
level highways! 


This is FWD’s proving ground. This is your assurance that the 
FWD you select has the stamina to insure long life without 


expensive mechanical breakdowns. 




















An Invitation “wDs pass a seri hoo 9 yout 
ite you to W atch PWD Fistributor at ask him 
We inv! Ask your if you | can't get .* either case; 


ts 
ormance tests: Or —! tor lve 
Sait, to our plant. novie, 1 Pe FWD —— on 
he yu the MOV Low FWD 
»e tor yours ing problems. 


kin 
your heavy-duty truc 


Matix G. Phe 


Presi eat Wheel Drive Aut¢ 
1e 


ks can help $ 


» Company 
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even before you buy, because FWDs are scientifically tested on 
FWD’s proving ground to plow through mud and clay that 
reach over the bumper. No wonder many of the world’s leading 
oil field operators standardize on FW Ds—with individual fleets 
of over 600 units. 





An FWD slogs through the ‘‘mud hole” at the proving 
ground. For all the facts, see your FWD distributor 
— or write FWD direct. 


THE FOUR WHEEL DRIVE AUTO COMPANY 
Clintonville, Wis. @ Canadian Factory: Kitchener, Ontario 
FOUR AND SIX WHEEL DRIVE TRUCKS 


America’s Foremost Heavy-Daty Truck 
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Houston Section SEG Elects 
Officers, Honors McCollum 


The first honorary lifetime member- 
ship to the Houston Section of the 
Society of Exploration Geophysicists 
was bestowed upon Burton McCollum, 
head of McCollum Exploration Com- 
pany, Houston, for his pioneering, his 
outstanding contributions and his leader- 
ship in the field of geophysics. Roy L. 
Lay, The Texas Company, past presi- 
dent of the Houston Section, made the 


presentation on behalf of the Section at 





yp OF A 
MODERN 
SERIES 


t 
2 PRO 


- mAKING ° 
9ics BUILT BY 


mpany 60 YEARS 


NESS ANOTHER 
“FIRST’— 


Star’s patented “Rubber-Mount” 
design, which gives full protec- 
tion to the machine and develops 
a powerful drilling motion with 
terrific penetrating ability. The 
No. 72 Speed Star easily swings 
tools averaging 2500 lbs. on 
wells 6” to 16” diameter. It. is 
ideal for the drilling and clean- 
ing out of shallow wells. 
Ask for Bulletin No. 72-B. 


pRILt 
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THE STAR DRILLING MACHINE COMPANY 


AKRON 11, 


475 WASHINGTON STREET a 
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truck, full trailer, 


Drilling Machines and Tools Since 1889 


its annual banquet held in Houston. 

Present for the award was Dr. E. A. 
Eckhardt, vice president of the Gulf Re- 
search & Development Company, Pitts- 
burgh, and Dr. J. C. Karcher, consulting 
geophysicist, Dallas, both early asso- 
ciates of McCollum. 

Jack Pollard, Robert H. Ray Com- 
pany, was elected president of the Hous- 
ton Section succeeding Lay. Other 


officers elected were first vice president, 
Derry Gardner, Humble Oil & Refining 
Company; second vice president, 
Bennett, 


Roy 
Sohio Petroleum Company; 








OTHER No. 72 FEATURES: 


1. Star's famous balanced construction 
distributes load, eliminates side strain 
and prolongs life. 

2. Double catheads are regular equip- 
ment, with friction clutch control for 
safety. 

3. Extra large capacity masts with power 
hoists. 

4. Three full-width reels, chain-driven, 
with friction clutch controls, provide 
flexibility for all operations. 

5. 23 anti-friction bearings conserve 
power and lengthen service 






Mountings: 







semi-trailer. 











OHIO 











secretary, W. H. Gibson, The Texas 
Company; and treasurer, C. H. Brous- 
sard, Independent Exploration Company, 





GEOPHYSICIST IS HONORED—Roy L. 

Lay, The Texas Company, past president of the 
Houston Section, Society of Exploration Geo- 
physicists, left, congratulates Burton McCollum, 
president of McCollum Exploration Company, 
Houston, upon being awarded the section’s first 
honorary lifetime membership. McCollum is one 

of the founders of American geophysics. 


Louisiana-Arkansas Group 
Will Meet September 22-23 


September 22 and 23 are the dates of 
the 27th annual convention of the Louis- 
iana-Arkansas division, Mid-Continent 
Oil and Gas Association, President A. R. 
Carmody announced. The convention 
will be held in New Orleans, with head- 
quarters at the Roosevelt Hotel. 

Several outstanding speakers will head 
the convention program, which also in- 
cludes the annual election of officers. 


Westsmith Will Head AAODC 
Public Relations, Membership 


Jack N. Westsmith has been employed 
by American Asso- 
ciation of Oilwell 
Drilling Contractors 
to direct public rela- 
tions and member- 
ship work. He suc- 
ceeds Jeff Young, 
who resigned two 
months ago. 

Westsmith resigned 
as editor and general 
manager of Petroleum | 
World, Los Angeles, 
to accept the position 
in Dallas. He was 
graduated from Stan- 
ford University in 





Jack N. Westsmith 


1928 with a degree in mechanical engi- 
neering. 


Fort Worth Engineers Elect 


R. J. Holley, Gulf Oil Corporation, 
was elected president of the Petroleum 
Engineers Club of Fort Worth. Other 
officers are J, A. Slicker, Stanolind Oil 
& Gas Company, executive vice presi- 
dent; R. H. Rantala, The Pure Oil 
Company, first vice president; J. W. 
Sallee, second vice president; and Jack 


OQ’ Brien, Oil Well Supply Company, 
secretary-treasurer. 
WORLD OIL « July 1, 1949 
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Replace Those Jet Collars 


WITH 


NIXON 


‘Weight Loaded” 
GAS LIFT FLOW VALVES 


—Save Input Gas 
—Increase Production 


Operators who have wells now producing thru Jet 
Collars with a high gas-oil ratio, will welcome the 
new Nixon “Weight Loaded” Gas Lift Flow Valves— 
for every well in which they have been run—input 
gas volume has been reduced to a great extent. 

In many instances a major increase in production 
has occurred, 

The new Nixon “Weight Loaded” Gas Lift Flow 
Valves are made for both Constant Flow and Inter- 
mittent Flow. The Intermittent Flow Valves are 
recommended for wells producing a small volume 
of fluid. 

These new valves are simple in design and have 
no parts which fail thru fatigue. They remain in 
calibration throughout their long life. Can be com- 
pletely serviced in the field. 


—for Tubing Flow 


For medium and high Producing Fluid Level Wells, 
where the amount of fluid to be produced does not 
exceed the capacity of the tubing—Nixon “Weight 
Loaded” Gas Lift Tubing Flow Valves are recom- 
mended. (Shown at far left.) 


—for Casing Flow 


When wells are located in heavy water drive fields, 
where it is necessary to produce more fluid than can 
be handled thru the tubing, Nixon “Weight Loaded” 
Gas Lift Casing Flow Valves really do the job. 


(Shown at left.) 
* 
If you are interested in these NEW “Weight Loaded” Differential Gas Lift 
Flow Valves—write for complete information contained in a 24-page 
illustrated booklet giving installation and operating data. Address: 
WILSON SUPPLY COMPANY, GAS LIFT DEPARTMENT 


P. O. Drawer 19, Houston, Texas, or contact your nearest Wilson Supply 
ore. 


WILSON 
SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 
SALES OFFICES: Tulsa, Okla.; Dallas, Texas. 
Foreign Rep. 
CHAMPION & SMITH, INC. 
10 Rockefeller Plaza 617 S. Olive St., 
New York 20, N. Y. Los Angeles 14, Calif. 
BRANCH STORES: TEXAS—Kilgore, Beaumont, Barbers Hill, Bay City, 

Monahans, Alice, Victoria, Corpus Christi, Columbus. LOUISIANA— 
Lake Charles, New Iberia, Harvey, Shreveport, Houma. ARKANSAS— 
Magnolia. 
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ASME Mid-Continent Section 
Elects A. A. Hardy Chairman 


A. A. Hardy, W. C. Norris, Manu- 
facturer, Inc., Tulsa, has been elected 
chairman of the Mid-Continent Section, 
American Society of Mechanical Engi- 
neers. Other new officers are W. C. 
Moody, The National Supply Company, 
first vice chairman; E. E, Klockman, 
Phillips Petroleum Company, Bartles- 
ville, Okla., second vice chairman; R. 
G. Paddock, University of Arkansas, 
Fayetteville; R. E. Venn, Oklahoma A. 
and M. College, Stillwater, Okla.; W. S. 
Sherman, Jr., Sherman Machine and 





Iron Works, Oklahoma City; E. T. 
Rogers, Shamrock Oil and Gas Com- 
pany, Amarillo, Texas, and J. T. Car- 
michael, The s3rewster Company, 
Shreveport, district vice chairmen. 

Dean A. Foster is vice chairman 
student branches; J. H. Keyes, Jr., 
Stanolind Pipe Line Company, vice 
chairman membership; R. H. Brooks, 
Jr., Enardo Manufacturing Company, 
vice chairman programs; Guy F. Wil- 
liams, Dowell Incorporated, secretary; 
C. A. Stevens, treasurer. 

Members of the executive committee, 
in addition to the above, include C. H. 
Blue and F. J, Daasch, Gulf Oil Corpo- 
ration; R. G. Critz, Bethlehem Supply 
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HUBER ROTATING 
ROD HANGER 


This rod hanger rotates the 
rod string a fraction of a turn 
on each reciprocation. Two 
ratchet levers, operated by a 
flexible cable extending from 
the walking beam, engage the 
teeth in the turntable to turn 
the rod string. 


Sold through supply stores. 


FOR PARAFFIN 
REMOVAL 7 


TOO MUCH — If your pump- 
ing wells are not equipped 
with HUBER SCRAPERS 


Many major companies report 
Huber Scrapers have com- 
pletely eliminated paraffin re- 

moval costs or reduced them 
to only a fraction of a cent 


per barrel of oil produced. 
Huber Scrapers, shrink- 
fitted to new or used suck- 
er rods, scrape the par- 
affin from the tubing 
wall as the string rotates 
and reciprocates. Rods 
are rotated by the spe- 
cial Huber Rotating 
Rod Hanger. 
Reduce or eliminate 
your paraffin re- 
moval costs with 
Huber Scrapers. 
Write for latest 
bulletin. 


J.M. HUBER CORP. 
P. O. Box 831 
BORGER, TEXAS 





PARAFFIN SCRAPERS 


SCRAPE AS THEY ROTATE . 
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AS THEY RECIPROCATE y~—t 


Company; C. O. Glasgow, Nationa] 
Tank Company; D. R. Turner and O. L. 
Lewis, Jones and Laughlin Supply Com. 
pany, and J. H. Keyes, Sr., Dempsey 
Pump Company. ' 


Southwest Research Institute 
Names Technology Chief 


Dr. William B. Mather, economic geo- 
logist, has been appointed chairman of 
mineral technology of Southwest Re- 
search Institute, with 
headquarters in San 
Antonio. He will be 
in charge of ceram- 
ics, metallurgy, 
mineralogy and geo- 
logy. His special 
fields also’ include 
petrology, chemical 
microscopy, mineral- 
ography, petrog- 
raphy and geochem- 
istry. 

Receiving his edu- 
cation at McMaster 
University in Ontario me 
and the University of Dr. William B. Mather 
Chicago, Dr. Mather resigned from Mid- 
west Research Institute’s staff at Kansas 
City to join the Southwest institute. 

The Institute also announced the 
election of H. R. Cullen, president of 
Quintana Petroleum Corporation, Hous- 
ton, and George A. Hill, Jr., president 
of Houston Oil Company of Texas, to 
the board of trustees. 





New API Chapter Organized 
In Southeast New Mexico 


A Southeastern New Mexico Chapter 
of the API Division of Production has | 
been organized at Hobbs, N.M. Paul C. 
Evans, Gulf Oil Corporation, Hobbs, 
was elected chairman. 

Other officers of the chapter are, first 
vice chairman, Charles D. Sands, The 
Ohio Oil Company, Hobbs; second vice 
chairman, Ralph L. Gray, Buffalo Oil 
Company, Artesia; and third vice chair- 
man, W. M. Halloway, The National 
Supply Company, Hobbs. M. B. Mose- 
ley, Gulf Oil Corporation, was appointed | 
secretary-treasurer. i 

Seventy-five oil men attended the or: | 
ganization meeting and enrolled. 


Production Pioneers Hold 
Fifth Anniversary Barbecue 


' 

Marking the fifth anniversary of the} 
organization, Petroleum Production} 
Pioneers held a barbecue at Shell Oil} 
Company’s barbecue grounds in Wire 
Rope Canyon near Brea, Calif. 

Unique in its organizational setup, the 
Pioneers group consists of two classes 
of memberships. Junior members must 
have been in the oil business at least tem 
years, and senior membership is re 
stricted to those with 30 years in the} 
business. A ratio of one junior to fout 
senior members is maintained, aml 
juniors are required to perform all work 
which has for its effect honoring the} 
older members of the industry. Thert 
are now more than 1100 members. 
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om- 
sey In every way, economy, dependability, Power Distributor, Power Unit Dealer 
smoothness of operation and prompt, or Supply House and “buy Interna- 
efficient service—International Power tional” now for money-saving power. 
Units give excellent performance. |NTERNATIONAL HARVESTER COMPANY 
Visit your International Industrial Chicago 
yeO- 
1 of wf. Russe w. O. RUSSELL 
) 
Pe . 
An International UD-24 Diesel RUSSELL & RUSSELL 
Power Unit, rated at180 horse- Ou OPERATORS, PROOUCERS 
power, driving a mud pump on ee 
a Russell & Russell drill rig. NR i 
January 3lst, 1949 
} 
Mr, H. R. Carlson, Ass't Dist. Mgr. Industrial 
' International Harvester Company 
‘ 1809 South Lamar Street 
Dallas, Texas 
Dear Mr. Carlson: 
On April 28th, 1948, we purchased our first UD-2% - 180 Horsepower 
ather i International Die sei Power Unit, which was used to power a 6 x 12 
Oil Well mud pimp. To date we have drilled 15 wells with a total 
Mid- footage of 30,000 feet. No engine maintenance expense to date. 
nsas i \ This UD-24 replaced an engine operating on butane. We find it cost 
ee ‘ us 33% less to operate your Diesel engine over our previous butane 
the | : equipment. We also find you have a vibrationless engine and the 
1t of | ' easiest to start of any make engine we have ever used. 
lous- : Our second UD-24 - 180 Harsepower International Diesel Power Unit was 
ident 4 put. to work on September 13th, 1948, and it is powering a 7-1/4 x 12 
s, t i Gardner Denver mud pump and operating at a 600 pound maximum pressure. 
i This unit was used in drilling 7 wells with a total footage of 13,300 
| feet to date. No maintenance expense on this engine as yet. 
If we continue to get such excellent motor performance on these 
2 UD-24 - 180 Horsepower International Die sel Power Units, we intend 
ae to standardize on International Diesel engines when our draw-work 
4 = engines need to be replaced. 
r & 
apter , } ae i ‘ Your power unit dealer, Schad and Pulte, here at Gainesville, Texas, 
. has | ate \ are well equipped to render any service which we may need, and we 
ul C at is appreciate the availability of such local service. 
obbs, j E : 
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Red Top 
(Hydrostatic) 


BAILER 


A QUICK, POSITIVE LOAD, 
REGARDLESS OF FLUID LEVEL. 


Ideal also for fishing small objects—widely 
used for drilling in (completing) wells, and 
for drilling cement or plastic plug overages. 


REYNOLDS company, inc. 


SHREVEPORT, LOUISIANA, U. S. A. 
Office: 804 Erie St., Phone 7-7511 
If no answer call 2-2023 or 7-2149 


Factory: 2202 Greenwood Rd., Phone 2-2023 

Louisiana: 

Sat _ ae Ce. 

DELHI, Hayes L r Co. 

js momessa Republic § Supply Co. 

EL DORADO, Cox Supply Co. 
Texas: 

HENDERSON, J. C. Philippi, Mgr. 

East Texas Div., Phone 9716-31 
SERVICE, B. & bg Pump Co., Turnertown 
HOUSTON, w. . Swink, Phone 

Wydown 9-2 ise 
CORPUS CHRISTI, A. 8. Baylor, 

a 2-246! 





Kan: 
@REAT BEND, Moss Scranton, Phone 312 








BARRET 


SPECIALIZING Fe 
SURVEYS 


MAGNETIC 


William M. Barret, Inc. 


r l 
pry le 


<tc 
7IDDENS-LANE BUILDING 
SHREVEPORT, LOUISIANA 








Efficient, economical filtration systems for salt 

water disposal or feed water purification. 

Standard filtration methods are intelligently 

applied to assure proper coagulation and crystal 
clear effluent. 


Fast Deliveries . . . . Dependable Service 
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FINANCE PIPE LINE—ciaude A. Williams, center, president of Transcontinental Gas Pipe 

Line Corporation, and John F, Burton, right, vice president and treasurer, are shown receiving check 

for $70 million from Greene F. Johnson of Metropolitan Life Insurance Company. This represented 

the largest of 18 insurance company participations in a $143 million bond issue to finance con- 
struction of the Texas to New York natural gas pipe line. 


R. W. McDowell, Tulsa, has been 
elected president of Mid-Continent Pe- 
troleum Corporation, 
stepping up from ex- 
ecutive vice president 
and succeeding Jacob 
France, chairman of 
the board who as- 
sumed the company 
presidency last Aug- 
ust following the re- 
signation of F. B. 
Koontz because of 
illness. At the same 
time the directors 
announced the pro- 
motions of T. W. 
Fitzgerald, general 
sales manager, to 
vice president in charge of marketing; 
G. E. Wynn to vice president in charge 





R. W. McDowell 


of manufacturing; D. Glen Morgan to 
director of research and development, a 
newly-created department. 

The directors also elected Koontz, vice 
chairman of the board; R. H. Wills and 
Albert E. Pierce, vice presidents; E. M. 
Rouzer, vice president and secretary; 
Charles Klein, treasurer and assistant 
secretary; B. P, Lambert, A. D. Kneale 
and Roland H. Brady, assistant secre- 
taries. 


B, Frank Bridges and J. L. Stauss have 
been appointed president and vice presi- 
dent, respectively, of the newly organ- 
ized ‘drilling company, Falcon Seaboard 
of Canada, Ltd., which has been formed 
to operate in Canada and more particu- 
larly in the Alberta region. Bridges, for- 
merly with Gulf Refining Company will 





maintain headquarters at Calgary. 
















Specify 
PELCO 








HEADER 


PELICAN 
P. 0. Drawer 1108 








Pb 


IMMEDIATE DELIVERY 


OUTLET (OR NOZZLE) SIZES '/, "TO 16” 
(OR LINE) SIZES UP TO 36” 
Order Through Your Favorite Supply House 


WELL TOOL & SUPPLY CO. 











LGO 


Welding Saddles 











Shreveport (84), La. 
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“I'll take the 
WEIITE one 
every time!” 


WYTEFACE “’A’’ 


Trade Mark 


Steel Tapes for the Oil Industry 





WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
any angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK ¢ HOBOKEN, N. J. 


Chicago ¢ Detroit « Los Angeles 
St. Louis ¢ San Francisco ¢ Montreal 











WORTHINGTON “WORTHITE” 


SALT WATER PUMPS 


For Longer Life and Dependability 


WE OFFER 


The Worthington Type “CG” all Worthite 20- 
24% Chrome Nickel Steel Centrifugal Pump 
for Electric Motor or Gasoline Engine Drive. 


rom 





Available for Stock shipment thru 
Our Distributors 


A. M. LOCKETT AND CO., LTD. 


HOUSTON NEW ORLEANS DALLAS 
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of 
AVONDALE 
and the 


OIL BUSINESS 





Giant STEEL plat- 
forms built for off- 
shore drilling. Write 
for details. 





From WAR to OIL... 
Conversions of all 
types and sizes of 


craft. 





Personnel and serv- 
ice launches built of 
STEEL! Speedy, effi- 
cient, rugged. 





Towboats built and 
repaired. Marine 
work is our specialty. 


AVONDALE 


MARINE WAYS, Inc. 


Main Plant: Avondale, La. Quick Repair Plant: Harvey, La 


MAIL: WESTWEGO, LA. 
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MEN 


IN THE 


INDUSTRY 


NEWS 








John K. Goldrick, pioneer oil man and 
former president of The Texas Pipe 
Line Company of Oklahoma, has re- 
tired after 42 years of continuous service 
with The Texas Company and its pipe 
line company affiliates. He worked in 
the coal mines until he was 19 and then 
went to Ohio, where he took a job with 
Manhattan Oil Company. After working 
at various oil field jobs in Indiana and 
Kansas he joined the Texas Pipe Line 
Company in 1907 as a gauger and was 
advanced steadily. His positions included 
chairman of the board, vice president 
and general manager of the Kaw Pipe 
Line Company; vice president and a di- 


rector of The Texas-Empire Pipe Line 
Company. As representative of The 
Texas Company he purchased all the 
crude oil bought by that company in 
Oklahoma, Kansas, Illinois and Ken- 
tucky for the past 30 years. 


¥v 


Lieut. Gen. W. S. Key, Oklahoma City 
banker and oil operator, and J. A. La- 
Fortune, executive vice president, War- 
ren Petroleum Corporation, Tulsa, have 
been elected directors of the Oklahoma 
Natural Gas Company, succeeding D. D. 
Morgan, deceased, and Judge R. C. 
Allen, resigned. 


Heavy-Duty 
Roller Bearings 





all spits 





Designed especially for ‘‘tough going,”” AMERICANS have 


what it takes to render smooth, dependable service in heavy 
industrial applications. Strong, precision built, longer last- 
ing, they will minimize your anti-friction bearing problems, 
Our technical staff will assist you in selecting the right 
bearings for your needs. Write. 


AMERICAN 


RP BEARINGS 





Pacific Coast Office: 
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AMERICAN 


ROLLER BEARING CO. 


420 Melwood Street 


Pittsburgh, Pa. 





1718 S. Flower St., Los Angeles, Calif. 


W. F. Dau has been elected treasurer 
of Sinclair Oil Corporation. Dau joined 
Sinclair Refining 
Company: in 1917 as 
an employe of the 
accounting depart- 
ment at Chicago. In 
1921 he was trans- 
ferred to the Treas- 
ury department of 
Sinclair Oil Corpora- 
tion in New York, 
where he remained 
until 1924 when he 
returned to Chicago 
and assumed charge 
of the company’s fi- 
nancial operations in 
that area. 

In 1929 he was again transferred to 
the New York office and in 1943 was 
elected vice president and assistant treas- 
urer of Sinclair Oil Corporation. As 
treasurer, he succeeds Marvin L. Gos- 
ney, who was elected executive vice 
president. 


W. F. Dau 


¥ 


J. W. Roach has been named division 
gas superintendent for Stanolind Oil and 
Gas Company at Fort Worth. 

Roach will be responsible for the tech- 
nical phase of the operation of Stano- 
lind’s natural gasoline, cycling and pres- 
sure maintenance plants in the division. 
These plants include the Slaughter gaso- 
line plant near Sundown, Texas, and 
North Cowden and South Fullerton 
plants now being built. Roach also will 
be responsible for the sale of products 
from these plants. 

G. F. Moore has been named division 
gas superintendent for Stanolind at Cas- 
per, Wyo. In the newly created post 
Moore will be responsible for the tech- 
nical phase of the operation of Stano- 
lind’s natural gasoline, cycling and pres- 
sure maintenance plants in the Rocky 
Mountains division. 

J. W. Bartram has resigned from the 
Public Relations department of Stano- 
lind Oil and Gas Company, Tulsa, to 
accept the post of assistant to the presi- 
dent of the University of Colorado, 
Boulder, Colo., and has been succeeded 
by William J. Nash who is vice presi- 
dent of the International Council of In- 
dustrial Editors and has had extensive 
experience in public relations work with 
Monsanto Chemical Company and Bemis 
Bag Company. 

R. E. Nelson, Jr. has resigned as 
manager of the Texas-Louisana Gulf 
Coast division, Stanolind Oil and Gas 
Company, to become assistant to Presi- 
dent J. L. Burke of Stanolind Pipe Line 
Company at Tulsa. His successor is 
J. Schempf, former manager of Stano- 
lind’s Central division at Oklahoma who 
will now make headquarters in Houston 
and who in turn has been succeeded at 
Oklahoma City by C. T. Jones, former 
manager of Stanolind’s Foreign Explora- 
tion department. 


v 


M. C. Hoffman has resigned as general 
superintendent of production for Stano- 
lind Oil and Gas Company to become 
general manager of production and ex- 
ploration for Root Petroleum Company 
at Shreveport. 
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C-18-E SLIPS—Hinged for fast instal- 


lation. May be dopped through 
preventers before cementing. 


For areas where pressure around the casing at 
time of setting is not a problem and oil strings 
are less than 8000 feet, this quality O-C-T Well- 
head Assembly offers a low cost, efficient unit, 
quickly installed without numerous loose parts. 

The C-18-E Slips are conveniently hinged for 
handling and have maximum load capacity con- 
sistent with their length. They can be dropped 
through preventers to provide casing support be- 
fore removing preventers, if desired. 

The O-C-T OU Seal is positive and automatic. 
Simply cut casing off at right length, bevel edge 
and install tubing head. 

Write today for complete engineering details 
on this high quality low pressure wellhead as- 
sembly. 


NOTE: FOR DEEP WELLS WITH HEAVY 
STRINGS AND HIGH PRESSURES AND WHERE 
A SEAL IS NEEDED BETWEEN STRINGS PRIOR 
TO REMOVING BLOWOUT PREVENTERS, OUR 
C-19 CASING HEAD IS RECOMMENDED. 








JE-1 FLOW CONTROL... 
our pieces in one—dquick 
change wing valve. 













T-16 THREADED HANGER 
(other interchangeable 
models available). 











T-16 OU TUBING HEAD. 
eae | Positive dual casing seal, 
Sa installation laber, re- 

duced pressure area, low 

flange stress. 





























Oil Center Tool Z. 











This plant constitutes a part of the 
National Industrial Reserve and has 
been designated for disposal sub- 
ject to the National Security Clause. 


THIS ANHYDROUS AMMONIA PLANT 
Presently Producing 6,000 Tons Per Month 


Built by the Government for wartime production of anhydrous ammonia, this 
$15,000,000 plant, consisting of 287 acres, 35 buildings aggregating 284,000 
square feet of floor area, complete machinery and equipment, is now offered 
for sale. 

All facilities, machinery and equipment are in excellent condition. The plant, 
adaptable to expansion, is currently being operated by the Solvay Process Com- 








pany under contract with the Depart- 


ment of the Army. LOCATION: 13 miles southwest of 


Evansville, Indiana, on U.S. Highway 60 
and Ohio River. 


TRANSPORTATION: Illinois Central RR 


Location contiguous to principal mar- 
kets. Adequate transportation. Favor- 


able for development of river-rail and 
terminal facilities. Low cost water sup- 
ply. Ample waste disposal facilities. 


Sale will be consummated through 
competitive bids. Sealed bids for the 
purchase of this facility will be received 
at the office of: 

District Engineer 
LOUISVILLE DISTRICT, OHIO RIVER DIVISION 
630 Broadway 
Louisville, Kentucky 


Detailed information, arrangements for inspection and bid forms 
may be obtained from the Real Estate Division at the above office. 
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serves plant. 41/2 mi. spur track. Hard sur- 
faced plant roads. Year cround river navi- 
gation, Airport at Evansville, Ind. 


UTILITIES: Power and light generated on 
site by 3 turbo-generators, capacity of 
13,125 KVA. Stand-by power from Ken- 
tucky Utilities Co. Steam capacity 360,000 
pounds per hour. Compressed air 1,030 
c.f.m. Adequate fire protection. 


MAJOR UNITS: Power plant; gas pro- 
duction plant; compression bidg.; synthe- 
sis bldg.; purification bldg.; maintenance, 
carpenter and machine shops; office bidg.; 
laboratory; barracks; cafeteria; service 
bidg.; stores; pump houses; warehouses. 
All fully equipped for use. 
























MEN IN THE INDUSTRY NEWS 


—— 





H. O. Harder, general superintendent 


of Sunray Oil Corp- 
oration’s Production 
department in Tulsa, 
has been elected vice 
president in charge 
of production. He 
succeeds James K. 
Ellis, resigned, who 
has become associ- 
ated with the Slick- 
Urschel Oil Com- 
pany. 

Harder has been 
with Sunray since 
1945. He was named 
general superinten- 
dent of Sunray’s pro- 
ducing operations in 





H. O. Harder 
1947. 


¥v 


Charles Dunlap, former Stanolind Pipe 
Line Company station engineer at Huf- 
smith, Texas, has been appointed area 
industrial relations supervisor for the 
company’s West Texas division. He will 
have headquarters in the company’s di- 
visional office at Lubbock. 


Dunlap joined Stanolind Pipe Line 
Company in 1931. Earlier he was em- 
ployed by the Santa Fe Railway and by 
commercial firms in Tyler, Texas. From 
his Texas post, Dunlap was transferred 
in 1937 to Odessa, Mo., as a station 
gauger. He later became an oiler and in 
1942 was made station engineer at Huf- 
smith. 


¥ 


Walter G. Beach, supervisor of publica- 
tions, Humble Oil & Refining Company, 
Houston, was elected 
vice president of the 
southwestern area of 
International Council 
of Industrial Editors 
at the organization’s 


Toronto. 


years, is currently 
serving as president 
of the Society of As- 
sociated Industrial 
Editors, an organi- 
zation of editors of 
company publica- 


Walter G. Beach 
tions in Southern and Midwestern states, 


i 


annual convention in | 


Beach, who has { 
been with Humble 127 


v 


Frank M. Hamner, formerly a geologist 

with Stanolind Oil and Gas Company at 

Lake Charles, La., is now with the™ 
Schermerhorn Oil Corporation at Tulsa} 
as engineer geologist. 


¥ 


W. A. Bohan, Tulsa, has retired as as- 
sistant division manager of the Texas 
Pipe Line Company’s oil traffic division, 
after 40 years of continuous service. 


¥ 


Stanley Learned, Phillips Petroleum 
Company, has been elected a director of 
the company and a member of the Exe 
ecutive Committee. Learned is chairmaft 
of the operating committee and during 
his 25 years with the company has? 
served as chief engineer and superintend 
ent of products pipe lines. 
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HOT FORGED STEEL 


b LUG NUT UNION 


CAN BE APPLIED 
; WITH EITHER A 
HAMMER OR WRENCH! 











For all piping purposes requiring a 
quick opening and quick closing union, 
here is time and tool economy without 
sacrificing efficiency or dependability! 
Triangular shaped lug nut eliminates 
distortion or breaking (straight surface 
for hammer prevents glancing blow), 
gives you quick, easy application with- 
out thread crossing or sticking! 












DISTRIBUTED BY 


OIL WELL SUPPLY COMPA 
BRANCHES SERVING ALL OIL FIELDS 












WRITE FOR BULLETIN 10-A 


LY . og . > CATAWISSA VALVE & FITTINGS COMPANY CATAWISSA, PENNA. 










Lininare Varapiin lecumuladion 
the LOW COST way with... 
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CRALL Spiral Paraffin Scrapers 
fit any sucker rod. They are NOT 









welded to the rod (see illustrations °° 
Cross section showing ""U" band 
: , t i ie being die-formed around rod to 
1 1 g 
at right), but stay firmly m pos within a fraction of an inch of 


: ' blades. 
tion to keep tubing free from “4? "##* 


paraffin. CRALL Spiral Paraffin 


Forming Dies 


Scrapers are made to fit 2” and 
Order from your 2\/,” tubing, and can be attached 


Supply Store . 
to your sucker rods at our fabri- 















or Write or 

Wire Us for R a ° YW} LWT) YY 
full descriptive cating plants. The original in- Cross section showing band 
literature. held under pressure around rod 


stallation is the ONLY cost. while ends of band are shtink- 
grip attached to scraper blade. 


PETROLEUM SPECIALTY 0. Manufacturing and Fabricating Plants 


P. O. BOX 1640, PAMPA, TEXAS 





at Pampa and Levelland, Texas. 
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MEN IN THE INDUSTRY NEWS 


— 








V. V. Bright, Houston, formerly as- 
sistant to the vice president in charge 
of pipe line opera- 
tions, Gulf Oil Corp- 
oration, has been ap- 
pointed manager of 
crude oil purchasing 
and sales. Bright has 
been employed by 
the company since 
1911 and has worked 
at almost every job 
in pipe line opera- 
tions. At various 
times he has been 
stationed at Beau- 
mont, Hull, Saltillo, 
: Paris, Fort Worth, 

V.¥. Bright = Wichita Falls, Luf.- 
kin, and Henderson, Texas. 


¥ 


J. R. (Dick) Ellis has been elected a di- 
rector and vice president of Sunray Pipe 
Line Company, subsidiary of Sunray Oil 
Corporation. 

Ellis has been associated with Sunray 
since May 1, 1947, when he joined the 
company at Tulsa after more than ten 
years of practical pipe line experience 
with the Great Lakes Pipe Line Com- 
pany, serving successively as gauger, 
clerk, chief inspector, and district engi- 
neer in various Great Lakes operating 
areas. 

Since joining Sunray, Ellis has headed 
the company’s program of pipe line op- 
erations, The pipe line company main- 
tains a products pipe line from Allen to 
Drumright where connection is made to 
the Great Lakes pipe line system. 


¥v 


William J. Carthaus has been elected 
vice president of Deep Rock Oil Corp- 
oration, in charge of manufacturing and 
research, with headquarters in Tulsa. 


He succeeds Wilford E. Moody, retired. 


¥ 


Ralph P, Bolton, of the Producing Co- 
ordination department of Standard Oil 
Company (New Jer- 
sey), was appointed 
its representative for 
affiliates engaged in 
producing, refining 
and marketing opera- 
tions in Italy. 

Since 1944, Bolton 
has headed the com- 
pany’s producing ac- 
tivities in the East- 
ern Hemisphere. He 
joined the company 
27 years ago as a 
general field assist- 
= for an affiliate in Ralph P. Bolton 

oumania and within 
six months was promoted to field super- 
intendent. Bolton was formerly manager* 
of producing activities in Europe and 
North Africa, general manager and man- 
aging director of the Roumanian affiliate, 
and general manager of all company af- 
filiates in Argentina. 


‘iy 








¥ 


B. P. Eastin has been appointed regional 
exploitation engineer for Shell Oil Com- 
pany at Los Angeles. He replaces W. ©. | 
Chonette, who was made division mana- | 
ger, Los Angeles Basin division. 
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International Derrick and Equipment Company's Rambler Rig with H-40-D Hydrair Hoist shown on location. 
Insert: Twin Dise Hydraulic Torque Converter (Lysholm-Smith type) mounted on H-40-D Hydrair Hoist. 


On any location... in any forma- 
tion . . . Ideco’s Rambler Rigs 
have the power. It’s soft power 
though, because it’s transmitted 
through a Twin Disc Hydraulic 
Torque Converter which puts a hydraulic link 
in the hoist’s power train. 

This hydraulic transmission multiplies engine 
torque .. . eliminates engine lugging and racing 
.. . keeps the engine in the hi-power range. 

Twin Disc’s Three-stage Converters auto- 
matically adjust to the most favorable engine 
speed . . . instantly give maximum speed for 
raising empty blocks and maximum pull for 






Heavy Duty 
Clutch 










Power Take-off 


Machine Tool 
Clutch 


coming out. Smooth transmission of power 
through fluid protects the engine and hoist 
against shock, cushions acceleration for hoisting 
and rotating . . . ideal characteristics for swab- 
bing and fishing. 

A pioneer in adapting torque converters to 
full oil field usage, Ideco has used Twin Disc 
Hydraulic Torque Converters for many years. 
For complete information on how Twin Disc 
Converters can smooth out your power trans- 
mission problems, write the Hydraulic Division 
for Bulletin 135-C. Twin Disc CLutcH Com- 
PANY, Racine, Wisconsin (Hydraulic Division, 
Rockford, Illinois). 







Tractor Clutch Marine Gear 





/\ 
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CLUTCHES AND/HYDRAULIC DRIVES 
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MEN 


IN THE 


INDUSTRY 


NEWS 


—— 





R. F. Sawyer, formerly assistant super- 
intendent of Joe’s Lake, Texas, district, 
American Republics Corporation, has 
been promoted to division superintendent 
of operations at Beaumont, Texas. He 
will supervise all drilling and production 
operations in the Bancroft-Hull area. 


¥ 


Phil Wagner, former district geologist 
for The Superior Oil Company at 
Shreveport, has been placed in charge 
of the new Rocky Mountain district 
office of C. H. Murphy and Company, 
El Dorado, Ark., with headquarters at 
Denver. 


Roy J. Diwoky, formerly of Standard 
Oil Company (Indiana), has become ex- 
ecutive assistant to the president of Pan 
American Petroleum Corporation. 
Diwoky, who will be located at the 
New Orleans headquarters, will serve 
as a director of the corporation. Diwoky 
holds degrees in chemical engineering 
and chemistry from the University of 
Iowa and became associated with Stand- 
ard Oil Company (Indiana) in 1935. 
After five years of sevice in the research 
department, he transferred to the manu- 
facturing department in 1940, and rose 





DUAL PRIME CONSTRUCTION 
MAKES THE BIG DIFFERENCE 


ologist for the Pacific-Western Oil Corp- 


to assistant general superintendent oj 
the Whiting, Ind., refinery. 


¥ 


Alden S. Donnelly, of Midland, Texas 
was elected a vice president and a mem. 
ber of the board of 
directors of Hono. 
lulu Oil Corporation, 
Donnelly has been 
general superinten. 
dent of Honolulu’s 
Mid-Continent di- 
vision for severa] 
years, and will now 
be manager of opera- 
tions for the division, 
He has been em- 
ployed as a geologist, | 
scout, development 
geologist, division 
engineer, and general 
superintendent suc- 





Alden S. Donnelly 


cessively, and has been located in the 
division headquarters in Midland since 
he joined Honolulu in 1928. 


¥ 
Dolphe E. Simic, Bay Petroleum Com- 
pany, Denver, has been promoted from 
chief geologist to vice president in 
charge of exploration for Bay and Chal- 
mette Petroleum. Simic has been with 
Bay since 1946, 


¥ 


W. M. Elmer has been elected treasurer 
of Texas Gas Transmission Corporation. 
Elmer has been associated with Texas 
Gas since June, 1947, when he was em- | 
ployed as comptroller of Memphis Natu- | 
ral Gas Company. 


v 


Dr. Paul T. Walton, former chief ge- 


oration in the Rocky Mountain area, has 
joined the Morgan interests of Salt Lake 
City, Utah, and will operate as Morgan 
and Walton Oils, Inc. 


¥ 


Col. Robert W. McClenahan, formerly 
assistant chief of Staff Intelligence for 
General R. L. Max- 
well, Commanding 
General U. S. Army 
Forces in the Middle 
East, and currently 


an enmploye of the 
Production depart- 
ment, Gulf Oil Corp- 
oration, received the 
Order of the British 
Empire at the British 
Embassy in Wash- 
ington. The honor, 
conferred by Sir Oli- 
ver Franks, was in 
recognition of service R. W. McClenahan 
during the period 

prior to the Battle of El Alamein, when 
McClenahan was largely responsible for 
obtaining intelligence information on op- 
erations in the Middle East. 


Pictured is another example of the outstanding superiority and 
dependability of CMC Dual Prime Centrifugal Pumps. This par- 
ticular pump (CMC Model 1065) is unloading barges for the 
Cluney Towing Company, Lake Charles, Louisiana, Pumps handling 
1500 to 1600 gallons per minute at discharge pressure of 45 PSI. 
This is the initial installation on a new application and the 
excellent performance of the pump has resulted in additional 
orders from this firm. 

CMC Dual Prime pumps have unmatched self-priming speed 
... the last word in simple, rugged, fool proof construction. 








Write today for latest catalog. Sizes range from 11/2” to 
10”-—-3,000 to 200,000 gallons per hour. 


a ONSTRUCTION M\ ACHINERY w nes 
ee La 


WATERLOO, IOWA, U_S.A. 
1903 Blodgett $t., Houston, Texas 





¥ 


Harold D. Jenkins has resigned as 
chief geologist for Kerr-McGee Oil In- 
dustries, Inc., Oklahoma City, and 3 
now vice president and general manager 
of Decem Drilling and Production Com- 
pany. 





TELEPHONE HADLEY 3968 
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through one 


.....and see how 
necessary the qualities* of 
Patterson-Ballagh Casing 
and Drill Pipe Protectors 
become ina really deep 
drilling operation. 



















*Patterson-Ballagh Protectors 
have these outstanding qualities— 


® Abrasion Resistance — takes the wear instead of pipe or casing. 
Reduces friction and chance for twist-off. 


® Streamlined Shape — hydraulically engineered so as not to interfere with 
mud circulation. 


® Firm Grip — stay on pipe even with high bottom hole temperatures. 
Correctly stressed for maximum life. 


® Resilient Ends —low stress ends for plenty of reserve elasticity to withstand 
tearing and cutting action. 


® Extra Length — reduces unit loading because of greater bearing or contact area. 
Increases service life. 





22 Years 
of Service 
to the oil 
Industry 


PATTE RSON-BALLAGH » 


NT piviston OF BYRON JACKSON CO. L— 


CASING AND DRILL PIPE PROTECTORS 


Main Office: 1900 East 65th Street, Los Angeles 1, California 
6247 Navigation Boulevard, Houston 11, Texas; 808 Graybar Building, New York 17, New York; 330 Russ Building, San Francisco 4, California 
T.I.P.S.A., Santiago Del Estero 286, Buenos Aires, Argentina * A. R. Boyd, Edmonton, Alberta, Canada 
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MEN 


IN THE 


INDUSTRY NEWS 














Transfers and Promotions: 


Arthur Drexel, production foreman for 
Stanolind Oil and Gas Company, trans- 
ferred from East Texas Area, Longview, 
to North Cowden area, Odessa, Texas. 
Clinton C. Harbour, production foreman, 
from Nocona, Texas, to East Texas area, 
Longview. E. L. Chapin, petroleum en- 
gineer to Lubbock, Texas, district of- 
fice from North Cowden area, Odessa. 
W. Keith Miller, geologist, formerly at 
Midland, Texas, to Fort Worth. In 
Stanolind’s Personnel division, James J. 


Johnson, petroleum engineer, transferred 











Gorman-Rupp_ Self-Priming 
Centrifugal Pumps have long led 
the field in dependability and per- 
formance. NOW! Gorman-Rupp 
goes further ahead with its new 
line of Heavy Duty Pumps. 


Streamlined inside, where 
streamlining counts, they are the 
quickest priming, fastest pump- 
ing, never-quit pumps available. 


For instance -- the new Model 
40M 4” pump primes at 20 ft. 


to Oklahoma City from Shreveport. 
G. N. Meade, seismograph party chief, 
from Rock Springs, Wyo., to Ardmore, 
Okla. William R. Spye, geologist, to 
Oklahoma City from Tulsa. In the 
Texas-Louisiana Gulf Coast division, 
Percy Sandel, attorney, from Lake 
Charles, La., to Shreveport. F. H. Ham- 
mons, assistant party chief, was made 
party chief of a Stanolind seismograph 
party at Smithville, Texas. Stanolind 
men who have been transferred to the 
Calgary, Alberta, office, include Fred- 
erick C. Beleau, who has been made di- 
vision drilling superintendent for Ca- 





_,. complete Line of 


-Rupp Heavy Duty Pump, 


Challenging Any 


Pump, Size for Size 
ice) 


PRIME AS QUICK 
PRIME AS HIGH 


PUMP MORE 
DIRTY WATER 


MATCH 
PERFORMANCE 


suction in just 33 seconds; 30 ft. 
suction in 67 seconds (sea level). 





Gorman-Rupp’s challenge is 
not idle talk. Our distributors 
will put a pump on the job along- 
side any other make, size for size. 
Unless our pump proves to be 
the best all around pump, its 
return will be accepted and the 
user paid for any installation ex- 
pense incurred. 


MID CONTINENT OIL FIELD REPRESENTATIVE 


TOM L. TURNER 


1335 MELLIE ESPERSON BLDG., HOUSTON 2, TEXAS 
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GORMAN-RUPP COMPANY 





nadian operations. Beleau was formerly 
division drilling superintendent for the 
Rocky Mountain division, with head- 
quarters at Casper, Wyo. Others as- 
signed to Canadian operations are 
Clarence J. Jinkins, tool pusher, from 
Houston; Truman C. Harman, farm 
boss, from Wink, Texas; Forrest G, 
Vergne, field clerk, from Rangely, Colo.; 
and Raymond T. Stotler, Jr., geologist, 
from Wichita, Kansas. In the Rocky 
Mountain division, Jean W. Heims, ge- 
ologist, to Casper office from Tulsa. 
Lynn D. Ervin, field seismic supervisor, 
to Casper from Ardmore, Okla. W. J. 
Moore, formerly an assistant party chief, 
made party chief of Stanolind seismo- 
graph party at Rock Springs... Land 
department transfers in Sohio Petroleum 
Company include Frank Johnson, district 
chief, to Midland from Jackson, Miss., 
and R. J. Bartlett, formerly at Shreve- 
port, to Jackson succeeding Johnson .., 
Carl W. Nelson, Amarillo, Texas; to 
Oklahoma City as district geologist for 
The Pure Oil Company ... John §, 
Hankowsky, petroleum engineer with 
Kingwood Oil Company, has moved 
from Jackson, Miss., to Oklahoma City, 
where general offices of the company 
have been transferred .. . In the Pro- 
ducing division of Magnolia Petroleum 
Company, P. G. Wright, Jr., has been 
promoted from assistant foreman in the 
Brownfield Producing district to pro- 
duction foreman in the Kermit district. 
Glen W. Barb, petroleum engineer, Alice 
producing district, has been transferred 
to Morgan City, La. John R. Ackenhau- 
sen, Natural Gas department plant fore- 
men at Mamou, La., promoted to district 


| engineer of Wewoka Natural Gas dis- 


| 


trict. Petroleum engineering personnel 
changes include transfer of Vincent L. 
Quinlan from Lake Charles district to 
Brownfield district, and Jerry V. George 
from Brownfield district to Lake Charles 
district. Earl D. Cypert, landman for 
Magnolia at Oklahoma City, transferred 
to Bismarck, N. D., where he has charge 
of land and lease matters in North and 
South Dakota. William A. Sherman was 
promoted from rotary driller in the 
Louisiana-Gulf division to marine drill- 
ing tools foreman. W. H. Newman has 
been made marine drilling tools super- 
visor of Magnolia’s Louisiana-Gulf dis- 
trict. and will have charge of the com- 
pany’s offshore drilling operations. He 
succeeds Goldie S. Wilkie, who died 
May 16. Howard M. Walker has been 
made assistant district superintendent in 
the Lake Charles district. Charles B. 
Swain has advanced to assistant district 
superintendent of the Duncan, Okla, 
producing district, replacing Walker. 
Swain was petroleum engineer specialist 
in the Oklahoma City division office... 
S. R. Simmons, Shreveport, has been 
named assistant manager of the South- 
ern division of Interstate Oil Pipe Line 


Company, Tulsa, in addition to present | 
| duties as division general superintendent. 


Joe C. Rawlins, Tulsa, transferred to 


Shreveport as assistant to the manager | 


of the Southern division. E. M. Hender- 


| son, former assistant chief engineer of 


Interstate who has been on special as- 
signment with the pipe line advisors 


staff of Standard Oil Company (N. J.) 


for the past two years, has returned to 


Tulsa as chief engineer. 
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For Precision Control of 


{. The Dynamatic Drawworks Brake provides ac- 

| Curate finger-tip control at driller’s position of 

| heaviest strings of pipe or casing. Completely 
magnetic. No brake blocks or bands. No friction; 
nothing to wear out. 


© Simple as a light circuit. 
e High torque at low speeds. 
» Operates on ordinary light plant current. 


« Proven in all major fields, including 
off-shore drilling. 


o Readily applied to all rigs—large or 
small. Can be installed in the field. 


Dynamatic Drawworks Brakes are available from draw- 
works manufacturers and their distributors. Write for 
illustrated literature. 


DYNAMATIC DIVISION 


: = e M4 
Cae Heaviest Strings 


pn SE 


NAMAT 
i nscrao-hhauanh ee 


DRAWWORKS 
BRAKES 
Sales and Service Representatives 


GRIBBIN & BAYLOR 


Los Angeles, Cal, 





Houston and Odessa, Texas 
Jennings, La, 





KENOSHA, WISCONSIN 


EATON MANUFACTURING COMPANY, CLEVELAND, OHIO 
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Jay W. Turner, 40, vice president and 
credit manager of Republic Supply Com- 
pany, Houston, died 
June 8 from injuries 
received in an auto- 
mobile accident near 
Seguin, Texas. Be- 
fore joining Republic 
in 1948, Turner was 
with the Sam E. Wil- 
son Interests in Cor- 
pus Christi. He was 
formerly employed 
by Lucey Products 
Company, Tulsa, in 
the Treasury depart- 
ment, and served sev- 
eral years in the 
Credit department of 


Jay W. Turner 
Oil Well Supply Company at Dallas. 








DEATHS 


David M. Rhodes, 56, president of Bar- 
bara Oil Company, Chicago, died May 
31 in Evanston, Ill, Before becoming af- 
filiated with Barbara Oil Company, he 
had been an independent producer in 
the Mid-Continent area. 

4 
P. M. Kerr, pioneer Oklahoma oil man, 
died June 1 at New Matamoras, Ohio. 
A native of Pennsylvania, he went to 
Tulsa in 1906 and engaged in the oil and 
real estate businesses. He moved to Ohio 
about five years ago. 
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Frank Adair Leovy, formerly vice chair- 
man of the board and a director of 
Gulf Oil Corporation 
and chairman of the 
board and a director 
of Gulf Refining Com- 
pany, died June 2, in 
Pittsburgh. 

Leovy had also been 
president and a di- 
rector of a number of 
subsidiary Gulf com- 
panies. He retired 
from all official po- 
sitions with Gulf 
April 30, 1946. 

He began his 42- 
year association with 
Gulf at Beaumont in 
1904, and held many positions in the 
Production and Pipe Line departments 
of the Gulf companies in Texas and 
Oklahoma. In 1914 he was transferred 
to Pittsburgh, from where he directed 
production and pipe line activities of 
the companies in the U. S. and abroad, 


Frank A. Leovy 


v 


Dr. William Van Holst Pellekaan, vice 
president in charge of exploration for 
Shell Oil Company before his retirement 
11 years ago, died June 7 in Beverly 
Hills, Calif. Dr. Van Holst fought with 
the Dutch Colonial Army as an officer 
in the native wars of the Dutch East 
Indies in the early part of this century. 
He was pensioned by the government 
after being wounded, and then attended 
a Swiss University, where he received 
his doctorate in geology. 

As a geologist, Dr. Van Holst served 
with Shell in the Far East, South 
America and the U. S. After his retire- 
ment he became consulting geologist for 
Pouder Pomeroy Company and Pearl 
Royalty Company. 


¥ 


Lew H. Wentz, prominent Oklahoma 
oil man and financier, died June 9 at 
Ponca City, Okla. Wentz began his oil 
operations in the Blackwell and Ton- 
kawa fields of Oklahoma during their 
early active production, when yield was 
as high as 20,000 barrels of oil per day. 
As head of the Lew H. Wentz Company, 
with headquarters in Oklahoma City, he 
had holdings in Texas, Kansas and New 
Mexico, as well as Oklahoma. In recent 
years, he had interests in scores of lines, 
including a string of newspapers, ma- 
chinery manufacturing, timber proper- 
ties, automobile and tractor agencies, 
and farming. He was a Republican party 
leader, and participated actively in the 
last presidential election. 


¥ 


Cecil Floyd Stroud, 61, National Tank 
Company, and former sales representa- 


tive for several oil field equipment firms | 


in the Tulsa area, died May 24. 
4 


Harry E. Kiser, former scout for The 


Carter Oil Company in Tulsa, died May | 
16 in Dallas. He had resided in the Tulsa 


area since 1913. 

7 
Orville B. Ewing, manager of the New 
Orleans district office for The Youngs- 
town Sheet and Tube Company, died 
May 11. 
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15/30 Pendulum Pumper 


GENERAL SPECIFICATION 





Max. out of balance load Motor Pulley P.C.D. - - INS. 10.53 to give 14S.P.M. 
each pendulum LBS. 4,900 @ 20’ Stroke 
| 3,266 @ 30” Stroke Motor Pulley P.C.D. - - INS. 15.74 to give 20S.P.M. 
Crank Strokes - - INS. 18 & 27 
Vee Ropes required at 14S.P.M. 5‘C’ 158 ins. long 
Pull Line Strokes” - - INS. 20 & 30 
: Vee Ropes required at 20S.P.M. *e° ins. 
Reduction Gear Peak Torque LB. INS. 98,000 P q a a 
Reduction Gear Ratio - 30: | Pulley Centres - ; ot a 
A.P.I. Horse Power - . 13.6 at 14 S.P.M. Counterbalance : ~ CRANK | 
A.P.I. Horse Power - : 19.8 at 20 S.P.M. Max, Balance effect of 
counterweights LBS. 10,100 @ 20” Stroke 
Input Pulley P.C.D. - - INS. 24} 6,733 @ 30” Stroke 
i 
ied as he 
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(Patents Pending) 


All Formation Drilling 


“Rock Cutter” 


drill faster in soft formations than 


Hawthorne 


any conventional drag bits. They 
also efficiently drill broken forma- 
tions and 75% of all rock forma- 


tions normally requiring roller bits. 


Bits 


On four Continents, in 
every potential oil-bearing 
area, Hawthorne Replaceable 
Blade “Rock Cutter” Bits are 
speeding the work of 
exploration parties. 


It’s well known that the cost of 
seismographic work is largely de- 
pendent upon the speed of drilling 
shot holes. That’s why more and 
more exploration drillers are using 
“Rock Cutters” in 95% of their 
operations. 

Discover for yourself the econ- 
omy — the greater convenience — 
the vastly superior drilling efh- 
ciency you get with Hawthorne 
“Rock Cutter” Bits. 


“On the Bit’’ Drill Service 


There is no bit service problem 
when you use Hawthorne Replace- 
able Blade Bits. Twelve sets of 
blades, weighing only 2 to 3 pounds 
per set, come in plainly-marked 
boxes that are easily carried with 
the drill . . . easily and quickly 
installed. 


See GEOPHYSICAL DIRECTORY or COMPOSITE CATALOG for lists, parts, 
prices—or write for illustrated Catalog. Hawthorne Bits are available in a 


range of sizes to fit any drill, 





P. 0. BOX 7299 HOUSTON 8, TEXAS 
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| DEATHS | 





Dr, Walter Miller, 68, retired vice presi- 


| dent of Continental Oil Company, died 


June 8 at Ponca City, Okla. He began 


| work at the Bayonne, N. J. refinery of 


Tidewater Oil Company, and later be- 
came process superintendent. After sery- 
ing with Pierce Refining Company and 
Cosden and Company, in 1922 Dr. Miller 
took charge of refining operations of 
Marland Oil Company at Ponca City. 


| When Marland was merged with Con- 
| tinental in 1929, he continued as vice 


president in charge of manufacturing. 


¥ 
G. Pink Biter, 68, for 25 years tool 


pusher for Lesh & McCall, Nocona, 
Texas, died June 1 at Nocona. 


Y 
Francis Marion Ginther, 70, who was 
associated with his sons, Noble C. and 
Wilbur L. Ginther of Houston in the in- 
dependent oil business, died May 18 in 
San Antonio. ° 


¥ 


Rhys Edward Rees Lloyd Jr., 53, retired 
independent oil operator, died May 17 in 
Houston. 


¥ 


Daniel W. West, 56, independent oil 
man, died May 20 in Tulsa. 


¥ 


| Edward S. (Ted) Walton, 58, in charge 
| of excess accumulations in the flat rolled 


sales department of The Youngstown 
Sheet and Tube Company, died May 17 
in Youngstown, Ohio. 


¥ 


Jonathan A. Myers, 45, engineer with 
Stanolind Pipe Line Company, Tulsa, 
died June 2. He went to Tulsa from 
Memphis, Tenn., where he had served 
with the U. S. Engineers for about 18 
years. He served as an Air Force major 
during World War II and had been with 
Stanolind eight years. 

¥ 
Wallace Augustine, 72, pioneer Tulsa 
oil man, died May 16. A native of Ohio, 
where he was in the oil business, he went 


to Tulsa in 1913 and continued opera- 
tions as an independent. 


¥v 


| Lloyd G. Owen, 66, former vice presi- 


dent and general counsel of The Carter 


| Oil Company, died June 15, at his home 








in Tulsa, Okla. After serving 24 years 
he retired from Carter about five years 
ago because of failing health. He was a 
native of Magnetic Springs, O., and 
went to Oklahoma in 1905, settling in 
Bartlesville. In 1915 he went to Tulsa to 
join his former associate at Bartlesville, 
James A. Veasey, who was general coun- 
sel for Carter. He left the oil company 
in 1919 to enter general practice but re- 
turned five years later to the Carter 
legal staff. 


¥ 


Donald Kelly, 51, independent geologist, 
died June 1 at Wichita Falls, Texas. 
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Assistant Chief Engineer Is 
Named by Hughes Tool Company 


F. H. Berleth has been promoted to 
assistant chief engineer for Hughes Tool 
Company, Houston. He will serve as 
general assistant to L. E. Garfield, chief 
engineer of the company. 

Berleth joined Hughes in 1917 as a 
part-time employe while attending Rice 
Institute. He was graduated from Rice 
in 1922 with a degree of B.S. in me- 
chanical engineering. 

At the time of his promotion, Berleth 
was manager of the Design and Draft- 
ing division of the Product Engineering 
department. 


Oil Center Tool Announces 
Promotions in Engineering 


Marvin R. Jones was named chief 
engineer and R. K. Le Rouax was ap- 
pointed assistant chief engineer in pro- 
motions announced by Oil Center Tool 
Company, Houston. 

Jones has been a member of the Oil 
Center Tool Company Engineering de- 
partment since 1946 and during that 
time he has helped develop and refine 
many of the present O-C-T products. 
During the war, he served three years 
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NEW BAKERSFIELD QUARTERS—mcCullough Tool Company, Los Angeles, has opened its 
new building on Rosedale Highway and Mohawk Road, Bakersfield, Calif. The structure has a two- 
story office section and shop facilities. 


engineers and from 1939 to 
was a development engineer 
with Cameron Iron Works. His earlier 
experience included two years in the 
rock bit engineering section of Hughes 
Tool Company. Jones attended Okla- 
homa University and is a registered pro- 
fessional engineer. 
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BOON 
THOSE 
LOADS 


yr 
with 
Coffing 
SAFETY LOAD 
BINDERS 


S 


safer Because of the ratchet lever action the han- 
dle will not fly when the load is released. Shifts in loads 
can be adjusted by merely operating the handle. You do 
not need to release load to get another grab on the chain. 
Coffing Safety Load Binders are factory tested at 100% 


overload. 


easier Because Coffing Safety Load Binders are 
light weight (Model A—11% lbs., Model F—24 lbs.), have 
big capacities (3000 lbs. and 6000 lbs.) and a long lift of 
two feet on each model, load can be adjusted 


to within a fraction of an inch. 


For complete information on these safe, 
easy-to-use load binders, write Dept. 07LB. 


COFFING HOIST CO., Danville, Illinois 


Quik-Lift Electric Hoists + Hoist-Jacks + Migbty- Midget 
* Spur Geared Hoists + Differential Chain Hoists 


Pullers 
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SAFETY-PULL HOISTS 
FOR ALL PULLING 
AND LIFTING 


Lifting pipe line, pull- 
ing rod lines, raisin 

suction hose in drill- 
ing, bending pipe line 
—for these and 
many other lift- 
ing and pulling 
jobs, use a Safe- , 
ty- Pull Ratchet /& 
Hoist. The 4 ton * 
model weighs 
but 14 lb.—eight 
| other models 
‘ handling up to 


15 tons. 


Oz=1"0 





le Rouax is a graduate of Texas 
A. & M. College. He left A. & M. for 
service in the Infantry as a lieutenant 
and was employed by Oil Center Tool 
Company after his discharge in 1946, He 
then took a leave of absence from Oil 
Center and returned to A. & M. to take 
his degree in mechanical engineering. 

le Rouax has served as a develop- 
ment engineer with O-C-T and has re- 
cently returned from Rochester, Kent, 
England, where he helped establish ma- 
terial and manufacturing specifications 
and testing facilities in the LeGrand, 
Sutcliff and Gell plant. 


HOMCO Establishes Service Point 
For South American Operations 


Houston Oil Field Material Company, 
Inc., Houston, has announced the for- 
mation of a wholly 
owned subsidiary, 
HOMCO Service, 
Inc., of Delaware. 
Officers and direc- 
tors of the subsidiary 
are George O’Leary, 
president; Robert 
Ewen, vice president; 
George E. Justice, 
vice president; D. U. 
Skinner, vice presi- 
dent and general 
manager; and J. E. 
Peters, secretary and 
treasurer. 

Homco Services, 
Inc., with offices in Houston and Cara- 
cas, Venezuela, will operate principally 
in Eastern Venezuela. Cutting and fish- 
ing, directional drilling and sidewall cor- 
ing services will be available. 

D. U. Skinner will be in charge of 
operations in Venezuela. Headquarters 
will be at the Punta Gorda camp, west 
of Maturin, State of Monagas. The 





D. U. Skinner 


camp was leased by HOMCO from thej 


Venezuelan-Atlantic Refining Company, 
and will house the entire personnel @ 
HOMCO Service, Inc. 
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SUPPLY AND HARDWARE COMPANY 8 


NEW ORLEANS, LOUISIANA 


Branches — Lake Charles, New Iberia, Leeville, Houma, 
Harvey, Baton Rouge, La.; Natchez, Miss.; Houston, Tex. 
Sales Office — 1317-18 Praetorian Bldg., Dallas, Texas. 
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LIGHT 


PLANTS 
As7 QQ vawe: 


OUR SPECIAL PRICE 


$275” 


F.O.B. SAN ANTONIO 


While They Last! 





For Limited Time! 


$125.00 WORTH OF 
OPERATING SPARE 
PARTS INCLUDED 
WITH EACH 
ORDER 














At this price 
every field job 
and rig should 

be equipped! 


The Most Amazing Value Ever Of fered! 
BRAND NEW! Factory Packed! 


KOHLER 1M21-—-1500 WATT 


115 VOLT — AC MODEL 


ELECTRIC 





SPECIFICATIONS 


ENGINE—Four cylinder, four cycle, valve-in- 
head, bore 2”, stroke 3”, 1200 R.P.M. 4 HP. 
High tension magneto ignition. Enclosed 
mechanical governor maintains constant 
voltage and regulates fuel consumption to 
load. Mechanical fuel pump draws fuel from 
supply tank. 

GENERATOR—1!/, KVA, 115 volt AC, single 
phase, 60 cycle. Built-in exciter and starting 
motor with large commutator. AC collector 
rings are a special composition that will 
not rust, corrode or burn. 

LUBRICATION—Pressure pump fforces oil to 
rocker arms, gears and main bearings— 
splash to cylinders and connecting rods. 

COOLING—Water cooled, with efficient radi- 
ator and fan. 


FUEL SUPPLY—10 gallon tank. 





1425 S. ALAMO ST. 





SOUTHWEST SUPPLY CO. 


SAN ANTONIO, TEXAS 
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REPAIR BRANCH—Opening of the newest 
Cummins Sales & Sevice, Inc., factory type 
repair branch at 1350 Exchange Boulevard, Okla- 
homa City, was announced by J. E. Everroad, 
president. R. O. West is district service manager. 


Magnolia President Is Elected 
Republic National Bank Director 


J. L. Latimer, president and director 
of Magnolia Petroleum Company, was 
elected a director of the Republic Na- 
tional Bank of 
Dallas. 

With the exception 
of a period during 
World War I, when 
he served in the 
Navy, Latimer has 
spent his entire busi- 
ness life with Mag- 
nolia and its affil- 
iated companies. 
During his 34 years 
association with 
Magnolia, he has 
served in many ad- 
ministrative and ex- J. L. Latimer 
ecutive capacities 
covering all phases of its operations. 
Since 1938, he has planned and directed 
the building of more than 2200 miles of 
new pipe line construction. Latimer has 
been president of the companies since 
January 1, 1946. 

He is a member of the API General 
Committee for Division of Transporta- 
tion, and the Central Committee on 
Pipe Line Construction. He is also a 
member of the Mid-Continent Oil & 
Gas Association. 

Republic National Bank has purchased 
several pieces of adjoining property 
aggregating about 45,000 square feet of 
ground space for the purpose of erecting 
a new bank and office building. Plans 
for the building include provision for 
garage facilities within the main struc- 
ture. 





W. C. Norris Opens Casper Branch 


W. C. Norris, Manufacturer, Inc., has 
opened a branch at Casper, Wyo., to 
serve the Rocky Mountain and West- 
ern Canada areas. The Casper store 
will maintain a complete stock of ma- 
terial manufactured by Norris for im- 
mediate shipment from that point. The 
branch will be under the supervision of 


LeRoy Mitchell. 
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He's Right .. . He's 


T ais is truer in the Oil Country than any- 


as 
ice 


on where else. Stocking the right equipment at the 
a 

& right spot is one job. Getting that equipment to 
. you, whenever and wherever you need it, is 
= another and more important job. A call from 


you puts your Supply Man “to work for you”... 


at his company’s expense . . . until the job is 


done. 


as 


st- 
re 
\a- 


LARKIN. 
E _ 


.- Through Your Supply Store 





im on OQUR 
PAYROLL, 





Your Supply Man 


He’s a good man to have around. His base 
of operations is at the crossroads of activity. He 
knows what's going on. He knows good equip- 
ment. He has reliable first-hand information that 
can save you time, money, worry. It costs you 
nothing to put this man to work for you . . . he’s 


ready!! 


Support Your Supply Man .. . Buy All Your Needs 
“,.. Through Your Supply Store” 


LARKIN PACKER CO.., INC. 


ST. LOUIS, MO. 
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every field job 
and rig should 

be equipped! 


The Most Amazing Value Sver Offered! 
BRAND NEW! Factory Packed! 
KOHLER 1m21-1500 wart 


115 VOLT — AC MODEL 


ELECTRIC 





SPECIFICATIONS 


ENGINE—Four cylinder, four cycle, valve-in- 
head, bore 2”, stroke 3”, 1200 R.P.M. 4 H-P. 
High tension magneto ignition. Enclosed 
mechanical governor maintains constant 
voltage and regulates fuel consumption to 
load. Mechanical fuel pump draws fuel from 
supply tank. 

GENER&ATOR—1!/, KVA, 115 volt AC, single 
phase, 60 cycle. Built-in exciter and starting 
motor with large commutator. AC collector 
rings are a special composition that will 
not rust, corrode or burn. 

LUBRICATION—Pressure pump fforces oil to 
rocker arms, gears and main bearings— 
splash to cylinders and connecting rods. 

COOLING—Water cooled, with efficient radi- 


ator and fan. 
FUEL SUPPLY—10 gallon tank. 
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REPAIR BRANCH—Opening of the newest 

ummins Sales & Sevice, Inc., factory type 
repair branch at 1350 Exchange Boulevard, Okla- 
homa City, was announced by J. E. Everroad, 
president. R. O. West is district service manager. 


Magnolia President Is Elected 
Republic National Bank Director 


J. L. Latimer, president and director 
of Magnolia Petroleum Company, was 
elected a director of the Republic Na- 
tional Bank of 
Dallas, 

With the exception 
of a period during 
World War I, when 
he served in the 
Navy, Latimer has 
spent his entire busi- 
ness life with Mag- 
nolia and its affil- 
iated companies. 
During his 34 years 
association with 
Magnolia, he has 
served in many ad- 
ministrative and ex- J. L. Latimer 
ecutive capacities 
covering all phases of its operations. 
Since 1938, he has planned and directed 
the building of more than 2200 miles of 
new pipe line construction. Latimer has 
been president of the companies since 
January 1, 1946. 

He is a member of the API General 
Committee for Division of Transporta- 
tion, and the Central Committee on 
Pipe Line Construction. He is also a 
member of the Mid-Continent Oil & 
Gas Association. 

Republic National Bank has purchased 
several pieces of adjoining property 
aggregating about 45,000 square feet of 
ground space for the purpose of erecting 
a new bank and office building. Plans 
for the building include provision for 
garage facilities within the main struc- 
ture. 


W. C. Norris Opens Casper Branch 


W. C. Norris, Manufacturer, Inc., has 
opened a branch at Casper, Wyo., to 
serve the Rocky Mountain and West- 
ern Canada areas. The Casper store 
will maintain a complete stock of ma- 
terial manufactured by Norris for im- 
mediate shipment from that point. The 
branch will be under the supervision of 


LeRoy Mitchell, 
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He's Right ... He's 


Tas is truer in the Oil Country than any- 
where else. Stocking the right equipment at the 
right spot is one job. Getting that equipment to 
you, whenever and wherever you need it, is 
another and more important job. A call from 
you puts your Supply Man “to work for you” ... 
at his company’s expense . . . until the job is 


done. 
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- Through Your Supply Store 


Jim on QSUR 
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Your Supply Man 


He’s a good man to have around. His base 
of operations is at the crossroads of activity. He 
knows what's going on. He knows good equip- 
ment. He has reliable first-hand information that 
can save you time, money, worry. It costs you 
nothing to put this man to work for you . . . he’s 


ready!! 


Support Your Supply Man... Buy All Your Needs 
“,.. Through Your Supply Store” 


LARKIN PACKER CO., INC. 


ST. LOUIS, MO. 
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EQUIPMENT and SERVICE SUPPLIERS’ NOTES 











Pittsburgh Pipe and Coupling 
Observes 30th Business Year 


Pittsburgh Pipe and Coupling Com- 
pany, Allison Park, Penn., this year 
observes its 30th anniversary. To mark 
the occasion, the company held an open 
house and a dinner dance at which 
awards were presented to five employes 
who had 25 or more years of service. 

In 1919 the company was founded by 
Peter McIlroy and James Lamond, who 
developed a method of forging pipe cou- 
plings from a solid steel bar. The origi- 
nal plant of 1500 square feet has become 
47,000 square feet of covered floor space, 
plus 273,000 square feet of open work- 
ing space. Factory and office employes 
total 156 persons. Warehouse facilities 
are located at Houston. 

Officers of the company, in addition 
to McIlroy, president, and Lamond, vice 
president, treasurer and general man- 
ager, are James R. Mcllroy, vice presi- 
dent, secretary and. sales manager; 
George Ross, superintendent; Harry W. 
Katzenmeyer, auditor and assistant sec- 
retary; Paul C. Borland, engineer; 
George E. Lourie, assistant sales man- 
ager; and Wilbert O. Harper, assistant 
superintendent. 


Canadian Oil Equipment Firm 
Incorporated by Lucey Export 


Lucey Export Corporation has an- 
nounced the incorporation of Lucey Ex- 
port (Canada) Ltd., to serve the Cana- 
dian oil industry. Lucey Export 
(Canada) Ltd. has taken over the oper- 
ations of Lucey Equipment (Canada) 
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1270 
OIL MEN 


WHO VISIT US 
REGULARLY. .! 
We appreciate your visits 

. and would like to 
show you—and your 
friends—that our newly 
decorated rooms, deli- 
cious food, and Superior 
service are even better 
now! Coming back soon? 
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FWD SALES MANAGER NAMED-_2. tL. Koehler, left, who has resigned as director of 
sales of The Four Wheel Drive Auto Company, Clintonville, Wis., congratulates M. O. Stockland, 
who succeeds him as sales manager. Koehler has joined in a partnership with Oscar Betow, founder 
of the company, and John Battes, formerly FWD’s western sales zone manager, in operation of The 
Four Wheel Drive Pacific Company, distributor of FWD trucks for the entire state of California. 











OKLAHOMA CITY, OKLAHOMA 


Stockland was formerly FWD’s advertising and sales promotion manager and Koehler’s assistant. 


Ltd., Drilling Supplies, Ltd., and Min- 
eral Sales, Ltd. 

Officers of the new firm are W. S. 
Evans, New York City, president; C. 
E. Paradice, New York City, vice presi- 
dent; and E. M. Wilkinson, managing 
director, J. J. Saucier, director, and H. 
W. Miles, sales manager, all of Calgary, 
Alberta. 

Head office of the company is at 603 


* 600 rooms from 

$3.50 .. . spacious 
suites . . . The South- 
west’s most complete 
convention and banquet 
facilities. From Door- 
man to Manager, you'll 
find friendly, coopera- 
tive service at the 
SKIRVIN! 













Skirvin 


HOTEL 


Dan W. James, Pres. 





Eighth Avenue West, Calgary. Stores 
are located at 8645 Stadium Road, Ed- 
monton, and at the Leduc oil field near 
Devon. The company plans to open a 
store in the Redwater field. 


Johnston Corporation Expands 
West Texas-New Mexico Facilities 


Johnston Oil Field Service Corpora- 
tion, a Texas corporation with home 
offices in Houston, 
has acquired the as- 
sets and the service 
facilities located in 
Andrews, Kermit, 
Midland, Odessa, San 
Angelo and Snyder 
in West Texas, and 
Hobbs, N. M., from 
the M. O. Johnston 
Oil Field Service 
Corporation, a Cali- 
fornia corporation. 
M. O. Johnston is 
president of both 
firms. 

30th corporations 
heretofore were engaged in servicing oil 
field testing tools, gun perforation, pres- 
sure recorders, packers, adjustable flow 
beans, and other oil field tools in West 
Texas, and expansion by Johnston Oil 
Field Service Corporation is to eliminate 
overlapping of the services of both firms 
in the Permian Basin. 





M. O. Johnston 


McCullough Tool Opens First 
Canadian Branch at Edmonton 


McCullough Tool Company, Los An- 
geles, has opened its first Canadian serv- 
ice branch at 7904-104th Street, Edmon- 
ton, Alberta. 

The new branch is under the manager- 
ship of Norman Brookes who is assisted 
by Verl J. (Heavy) Sanders and Stan 
Hendrickson, service engineers. Brookes 
has been with McCullough for 11% years 
and previously was in charge of the 
3akersfield, Calif., office. 
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NEW PLANT—Web Wilson Oil Tools, Inc., 
has moved to a new plant at 14905 South San 
Pedro Street, Los Angeles. The plant has three 
times more covered floor space than was avail- 
able at the old location, with sufficient property 
still available for expansion. Machinery is ar- 
ranged for straight-line flow of material from 
the new stock to the finished product. Archi- 
tects are now preparing plans for an office 
building which will be completed during the 
current year at the plant site. At present the 
company administrative offices continue to be 
located in the Wilson Building in Huntington 
Park, Calif, 


Hedrick Engineering Will Design 
Plants for Petroleum Industry 


Wyatt C. Hedrick, Houston, south- 
western architect and engineer, has an- 
nounced the formation of the Wyatt C. 
Hedrick Engineering Corporation. This 
new firm will specialize in the planning 
and construction of plants for the petro- 
leum, natural gas, chemical and allied 
industries. Until this latest 
Hedrick’s firm has engaged almost en- 
tirely in architectural engineering. 


Heading the firm is G. M. McGrana- | 


han, former assistant general manager 


of Dow Chemical Company’s Texas di- | 


vision, and more recently vice president 
and general manager of the McCarthy 
Chemical Company, Houston. 


Other officers in the firm include H. | 


H. Bowen, vice president; Robert H. 


Gaddy, secretary and Hedrick who is | 


vice president and treasurer. Bowen has 
also been connected with both Dow and 
McCarthy Chemical Company. 

The firm will maintain general offices 
in Houston. 


Oil Well Supply Promotes Three, 
Opens Victoria, Texas, Store 


R. R. George has been named division | 


office manager of Oil Well Supply Com- 
pany’s Gulf Coast division headquarters 
office at Houston. A graduate of North 
Texas State College in 1942, Geo: ze has 
been a field auditor working out of the 
Dallas offices since joining the company 
in May, 1946. 

M, F. Wellman, manager of the AI- 
bany, Texas, store since October, 1947, 
has been named manager of the Wichita 
Falls, Texas, store. He is succeeded by 


A. G. Abbott, who has been a field rep- | 


resentative at Albany for the past six 
months. 


Wellman was employed by “Oilwell” 


in December, 1945, as a storeman at | 
Albany. Abbott became connected with | 


Oil Well Supply Company in October, 
1945, as a warehouseman at Anson, 
Texas. 


“Oilwell” has opened a new branch 


store at Victoria, Texas. Donald F. | 


Greenlaw, field representative at Alice, 
Texas, since June, 1948, has been named 
manager, Greenlaw joined the company 
in December, 1945, as a storeman at 
Alice. He also served in the Pettus, 
Texas, store and spent three months at 
Oilwell’s Imperial Works at Oil City, 
Penn., as a student engineer. He was a 
city representative at San Antonio at 
the time he became field representative 
at Alice. 
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A. B. Judd Company Is Appointed 
Houston Tube-Turn Distributor 


The A. B. Judd Supply Company of 
Houston has been appointed distributor 
of Tube-Turn welding fittings and 
flanges. A. B. Judd, president of the 
company, was president of Republic 
Supply Company of Houston until he 
resigned in 1948 to set up his own 
organization. He is a member of No- 
mads, past president of the Petroleum 
Equipment Suppliers Association, and 
a director of the Mid-Continent Oil & 
Gas Association. 





EQUIPMENT | 
CALLS FOR 






Down time is costly Drilling and 
other hard working oil country 
equipment require bearings 
that can resist extremely severe 
stress, loads and shock in round- 
the-clock service without wear or failure. 
The conception and building of 
special bearings for such rugged service is 
a basic part of our business—has been for over a third 
of a century. Made from high carbon or alloy steel specially heat-treated and 
meticulously ground, Aetna custom bearings possess plus quality that unfailingly 

shows up in lowest final costs. 
Our service on “specials” starts with a mere idea—your mere mention of an 
application problem—continues through every phase of designing, engineering, 
laboratory testing and production to efficient operation on the job. Call on us 

by wire, ‘phone or letter. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 Schubert Avenue . 


Telephone CA pitol 7-2410 e Chicago 39, Illinois 


} 
i 








INCREASED FACILITIES 


A new plant addition, new processes and 
machinery, new and completely modernized 
engineering laboratory facilities—from these 
new Aetna resources will come the best bearings 
we have ever built, advanced anti-frictioneering 
service to better the oil country equipment you 
buy or build tomorrow. 
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Standard and Special Ball Thrust 
Bearings * Angular Contact Ball 
Bearings © Special Roller Bearings © 
Ball Retainers © Hardened and 
Ground Washers ¢Sleeves* Bushings 














SERVICE PLANT OPENS —This is the 
service plant opened by Reed Roller Bit Com- 
pany in Corpus Christi, Texas. Festivities which 
officially opened the plant brought 2500 oil men 


from drilling and producing industries in the 


Gulf Coast area, J. M. Jones, district manager 

for Reed, is in charge of the new plant, and 

A. G. Chandler is division manager of the Corpus 
Christi area. 


Kobe Announces District Changes, 
Personnel Appointments in Texas 
Kobe, Inc., announced the division of 
the West Texas area into two sales dis- 
tricts. K. D. Snedeker, formerly assistant 





Carl P. Brown 


K. D. Snedeker 


manager of the combined districts, has 
been made manager of the West Texas- 
srownfield district. Representatives as- 
signed to the district are Ray R. Swanke 
and G. T. Byer. 

J. T. Lewis continues as manager for 
the area now designated as the West 
Texas-Odessa district, which includes 
Hobbs, N. M. Kobe representatives in 
Odessa are Jerry Hughes and Walter G. 
Gleye, and in Hcbbs are W. R. Culley 
and H. E. Lindsay. 

Carl P. Brown has been named acting 
district manager of the East Texas dis- 
trict. The change follows the resignation 
of J. T. Langham, formerly manager of 
the district. Brown was graduated from 
Cornell University in 1940, and entered 
service in 1942 as a lieutenant of Ord- 
nance. Following his discharge in 1946, 
3rown was assistant superintendent of 
the Los Angeles plant of Arrowhead- 
Puritas Company, until he joined Kobe, 
Inc., late in 1947. 


Dayton V-Belt Drive Dealer Named 


Dayton Rubber Company, Dayton, O., 
has appointed Huge-Fayle Company, 
Houston, distributor for Dayton V-belt 
drives, with complete stocks for general 
industrial service. 
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Mack Six-Wheelers 
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\- 
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ce | 
or @ That’s because only Mack six-wheelers have the advantage 
st of Mack’s famed Balanced Bogie. Here’s an outstanding 
es “nL tye 
a development that means unmatched flexibility . . . mastery of 
G. the toughest terrain without stress or strain. 
ey 

| The exceptional flexibility of the Mack Balanced Bogie insures equal ‘ 
ms traction, even tire loading and uniform braking on all four wheels. IT’S PART OF THE LANGUAGE 
on Exclusive Mack Power Divider assures traction at all Pe ‘ 
. times, regardless of terrain. B wild Like @ 
- Simplicity and rugged strength are typified in the functional 
“ construction of the Balanced Bogie. Maintenance require- 
i. ments are reduced to a minimum. Outside of the brake system 
de, only four points on the assembly require lubrication. 

No place in the suspension ever needs adjustment. of , 
For detailed information on how this and other Mack SA 

iG features can cut costs and increase profits on your particular 
. job, see your nearest Mack branch or dealer. no vere: rn wr poe embers SY ee 
i City, N. Y. Factory branches and dealers in all principal cities 

for service and parts. In Canada: Mack Trucks of Canada, Ltd. 
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HELICOID GAGE 
BOURDON TUBES: 


WI K-MONEL 
et ALLOY STEEL 


oT STAINLESS STEEL 


cs PHOSPHOR BRONZE 


Make Sure You 
Select The Right One 


It pays to use the right kind of gage for 
the job. For example, a gage made with a 
K-Monel Bourdon tube won’t corrode on 
certain services which ruin bronze or steel or even stain- 
less steel Bourdon tubes in a short time. 

Some such services are Hydrogen Sulfide (sour oil or 
gas), Hydrofluoric acid, Aluminum Chloride, Aluminum Fluo- 
ride, Ammonium Sulfate, Black Liquor, Carbon Tetrachloride, 
Ethyl Chloride, Oxygen, Potassium Sulfate, Sodium Fluoride, 
Sodium Hydroxide, and many others. 

HELICOID developed the K-Monel Bourdon tube to give 
better and longer gage service—to eliminate trouble—to re- 
duce cost. Helicoid K-Monel gages are guaranteed accurate 
to '% of 1%. They stay accurate longer. 

Of course, bronze or alloy steel or stainless steel Bourdon 
tubes are each best under certain conditions. It depends on 
the service. Use the right gage for the job. Write us if there’s 
any doubt. 





HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 









Only Helicoid Pressure Gages 
have the Helicoid Movement 
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HEADS DIESEL EXHIBIT—Leaving New 

York City on a five-month tour of the U. S. 

and Canada with Mack's mobile diesel engine 

exhibit, A. G. Crockett, right, tour manager and 

lecturer, receives the good wishes of A. C. 

Fetzer, Mack vice president and general sales 
manager, 


Mack Trucks Diesel Exhibit 


| Will Tour U.S. and Canada 


To present its new line of diesel en- 
gines and present information on diesel 
performance and costs to truck oper- 
ators, Mack Trucks, Inc., has launched 
a mobile exhibit on a five months tour 
through the U. S. and Canada. 

Housed in the semi-trailer pulled by a 
Mack diesel-powered tractor are the 
company’s three new diesel engines, the 
END 457, 510 and 672. Displayed are 
an END 672 exploded working diesel 
engine, and an END 457 complete as it 
comes off the production line, as well as 
a working model of the Mack Mono- 
shift transmission and a panel with cut- 
away sections of the complete diesel fuel | 
injection system. i 

A. G. Crockett, director of market re- | 
search, is in charge of the exhibit. “Can 
I Use Diesels?” is the title of a talk 


| which will be delivered by Crockett be- 
| fore invited audiences. 


| mer Reed representa- 





| ington, Colo. 


Reed Senior Representative 
Assigned to Northern Alberta 


New senior representative for Reed 
Roller Bit Company in northern Alberta 
is Paul Steele, a for- 


tive in the Rocky 
Mountain area. 
Steele began his 
selling career in Ok- 
lahoma City in 1929, 
when he was a wire 
rope salesman. He 
later became sales 
representative for 
Reed in the Rocky 
Mountain _ district, 
including Rangely, 
Colo., and more re- 
cently was in Farm- 





Paul Steele 
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THOMPSON-HAYWARD 
FORMALDEHYDE 


Keduces 
(a) °4°4O)-) (0) 














@ Save on Pulling @ Low Cost 
Costs @ Depend- 

@ Save on New Steel able 

@ Save on Shutdown e Field 
Time Tested 


Protect expensive and hard-to-get steel parts 
from hydrogen sulphide corrosion and cor- 
rosive mine and well waters, with Thompson- 
Hayward Formaldehyde. 


Warehouse Stocks Available 
For Prompt Shipment 


DENVER 
SAN ANTONIO 


DALLAS 
WICHITA 


HOUSION 
TULSA 
NEW ORLEANS 








Single X and Double X Lathe Cut 
SEAMLESS NIPPLES 


® Large stocks guarantee that your supply store 
can furnish you promptly these precision manu- 
factured nipples. 

Plastic coating protects threads from rust and 
handling damage. Sizes 14” to 65” in standard 
lengths. Special sizes, stainless and monel to 
requirements. 


Sold Only Through Supply Stores 
Write for literature and price lists. 


hor“ MACHINE WORKS 
ar 6823 Navigation 


Dallas Branch 


Houston, Texas 


3901 Southwestern 





You Pay No More 


Economy... 


When you buy Pacific Plunger Pumps 
you make an investment in real economy 
. an economy that is four-fold. 


1. Pacific “Moloy” Liners made from 
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Pacific’s improved, exclusive molybdenum 
alloy; electrically cast to assure uniform 
quality and grain structure; produced at 
a cost approximately 30% higher than 
centrifugal-cast liners. “Moloy” Liners 
cost you no more. 


Ze Longer Life. By purchasing new Moloy 
Liners in minus 40 size and new Pacific 
Plungers in plus 40 size, and grinding 
liners up to the next larger size, and 
plungers down to the next smaller size, five 
runs and four regrinds may be obtained. 
This represents a 20 to 50% saving. 


3. Interchangeable Parts. Seventy-five 
per cent of all Pacific Plunger Pump parts 
are interchangeable. This means that you 

save through reduced store-room stocks. 


4. Quality, Material & Workmanship. 
Special alloys to minimize friction plus 
precision workmanship enable Pacific 

to produce metal-to-metal seal pumps that 
reduce fluid slippage and give higher 
pumping efficiency. This means economi- 
cal operation on every job. 


For real economy specify and buy 


PACIFIC PLUNGER PUMPS! 


PAGIF F Ut 
SKA 


( Li, - 
AeCtst ON, 


PUMPS 


acific Pumps inc. 








HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 


Offices in All Principal Cities 





DW-3 
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National Tank 
Opens New Plant 
National Tank 
Company has added 
220,413 square feet of 
shop space to its 
plant capacity at 
Tulsa. Shown is the 
emulsion treater fab- 
rication bay of the 
new plant. Some of 
the heaviest equip- 
ment installed in any 
plant of its type is 
now being used to 
manufacture Na- 
tional’s line of well 
head-to-pipe line 
products and in addi- 
tion it is now equipped 
to manufacture pres- 
sure vessels required by the refinery and 
chemical branches of the oil industry. 
The new plant covers 5.06 acres and 
embodies the latest improvements in 
plant construction design. Some of the 
heavier equipment includes a 400-ton 
hydraulic press; steel plate rolls capable 
of rolling steel plate up to 2% inches 
thick and 10 feet wide; two annealing 
furnaces, 15 x 15 x 80 feet and 7 x 7 x 40 
feet. It is equipped with more than a 
mile of heavy crane way, one crane way 
alone extending for a quarter-mile. 
Eighty percent of light is admitted 
through Alsynite skylights which were 
first demonstrated to industry last year 
at the International Petroleum Exposi- 










At Right — Compressor 
Barge being towed to 
location. 


Below—Interior view of 
Barge showing compres- 
sor. 





tion in Tulsa. 


The new plant was designed and 
constructed by National Tank Company 
personnel, and handling methods are on 
the automobile assembly line principle. 
All material handled enters a large bay 
at the south end of the building where 
pipe and steel plate is stored. It then 
moves into a plate preparation bay where 
it is rolled into cylinders or trimmed or 
pressed into pressure vessel heads, then 
to the assembly welding bay -with sub- 
assembled parts feeding from the sides 
into the main assembly fabrication bays. 

National employs about 800 men in the 
Mid-Continent area and Canada through 
33 branches with 500 at the Tulsa head- 





Compressor Barges for Gas Cycling 
or Transmission in Marine Fields 


Here is another example of Levingston’s 
leadership in the field of specialized marine 
equipment for the petroleum industry. 


ORANGE, TEXAS 


quarters. It was founded in 1926 and its 
well head-to-pipe line equipment which 
it manufactures and distributes include 
stage separation units, gas dehydrators, 
indirect heaters, Hi Duty heaters, hori- 
zontal heaters, portable batch heaters, 
heater settling tanks, emulsion treaters, 
freewater knockouts, water disposal 
equipment, welded, bolted and wooden 
tanks, Titeline couplings, low pressure, 
high pressure and horizontal separators 
and spiral welded casing. 


Petroleum Engineer Joins Bank's 
Oil Loan Department in Houston 


The First National Bank in Houston 
has expanded its Oil 
Loan department 
with the addition of 
Grover Ellis, Jr., 
petroleum engineer. 

Ellis was grad- 
uated with a B.S. de- 
gree in petroleum en- 
gineering from the 
eochatatcone, of Okla- 
homa, and he re- 
ceived his M.B.A, 
from the Harvard 
School of Business 
Administration. 

During the war, 
Ellis served with the 





Grover Ellis, Jr. 


U. S. Navy and commanded a mine 
sweeper. 


“Oilwell” Names Store Managers, 
District Material Supervisor 


M. S. Nicklas has been named district 
material supervisor for the East Texas, 
North Louisiana and Arkansas district 
of Oil Well Supply Company. 

Nicklas, whose headquarters will be 
at Greggton, Texas, has been manager 
of “Oilwell’s” El Dorado, Ark., branch 
store since March, 1946. He is succeeded 
by Frank W. Bruner, Jr. 

A veteran of 28 years with “Oilwell,” 
Nicklas was connected with stores at 
Shreveport, El Dorado, and Kilgore, 
Texas, before becoming manager at El 
Dorado. 

Bruner joined “Oilwell” in December, 
1946. He served with stores at Greggton 
and Shreveport ad since June, 1948, has 
been field representative at the latter 
city. 

K. J. Miller has been named manager 
of the Edmonton, Alberta, store and is 
succeeded as manager of the Okotoks, 
Alberta, store by W. S. Palmar. O. O. 
Beasley and George F. Carraher have 
been named district representatives with 
headquarters at Edmonton and Calgary, 
respectively. 

Miller has been store manager at 
Okotoks since November, 1947. Palmar 
has served as warehouseman in the 
Okotoks store since joining “Oilwell” in 
May, 1947. 

3easley has more than 18 years serv- 
ice with “Oilwell” and has been manager 
of stores in Texas, New Mexico and 
Louisiana. 

Carraher was district representative at 
Houston and an expert representative in 
“Oilwell’s” Export division at New York 
City before taking his newest post. 
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CUT COSTS 
on shallow 
well drilling... 


POWER: 


The U-34 is conservatively. rated 
at 4,500 ft. with a 275 H.P. 
» engine. Ample power for fast, 

Mm efficient operation and long life. 
~~, 


se 











| TRANSMISSION: 


Jesigned to provide maximum 
oull at safe, fast speeds. Fluid 
-oupling saves shock and wear in 
lutches, chain drives, bearings 
ind line. 





CLUTCHES: 


UNIT RIG’S Air-O-Matic 

time-tested under all conceivable 
conditions. Eliminates adjust- 
ments. Same type used on rigs 
of much greater capacity. 


Smooth, fast, trouble-free performances are 

the keys to drilling in any well at minimum cost. All 

these features were taken into consideration when the U-34 was 
designed. That’s why this popular, compact UNIT RIG 
model is being used more than ever before for shallow 


well drilling and servicing. 


for Top Performance. . 
Write for Bulle NITRI 
— ¢ a 
EQUIPMENT (0 


TULSA OK 







LAHOMA Us, 


DESIGNED FOR THE JOB.... <3 


Exclusive Export Representative 


MID-CONTINENT SUPPLY CO, 
42 Broadway, New York City 
Cable Address: MIDUNITRIG 





New Scientific Technique Produces Amazing Results 








... with Many Advantages for Oilfield Storage 


HERE’S HOW IT WORKS... 


Briefly...as the atomized paint is sprayed 
into an electrostatic field, the particles re- 
ceive a negative charge and are attracted 
to the positively charged tank sheets. The 
attraction in the coating zone is so great 
that some of the paint particles change and 
even reverse their direction, coating more 
than the facing surface of the articles. 


HERE’S WHAT IT DOES... 


Greater Uniformity — In electrostatic 
spraying, all metal surfaces attract the 
same amount of paint regardless of area. 





bil 


ae 


oe Galesburg, Ill. 


A uniform, long-life coating is thus assured 
for each sheet in Butler Bolted Tanks. 


Bolt Holes and Edges Completely 
Coated—No “missed” spots..no“ Weak” 
spots where rust can start. The same 
amount of paint is attracted to bolt holes 
and edges as to the broad, flat surfaces of 
the metal sheets. These results are almost 
impossible to accomplish by hand spray- 
ing or dipping. 

Tight, Long-Life Bond—All sheets in 
Butler Bolted Tanks are chemically 
cleaned, dried, coated with red oxide- 
zinc chromate rust inhibitive primer... 
then air dried before final painting. Such 
thorough cleaning and preparation assures 
a tight bond between finish and sheet 
that makes paint last longer, give better 
protection, costs you less. 


Let Butler’s experienced oilfield organ- 
ization show you how you get maxi- 
mum service with Butler Bolted Tanks. 
Call the one nearest you today. 


BUTLER MANUFACTURING co. 


Kansas , Mo. 
Richmond, Calif. Minneapolis, Minn. 











AMERICAN PIPE & SUPPLY CO. 
Denver, and Rangely, Colo. 
Casper, Wyo. 

Cut Bank, Mont. 


HARRY G. MILLER 
El Dorado, Ark. 


BOLTED TANKS WALKWAYS 








Call These Experts for Prompt Service 


UNION TANK & SUPPLY CO. 
Fort Worth, Houston, Odessa, 
Alice, Tyler, Midiand, Texas, 
Lafayette and Homer, La., 
Great Bend, Kans., 
Tulsa, Oklahoma City, Okla., 
Hobbs, N. M., Jackson, Miss. 


¢ STAIRWAYS ¢ UNIT HEATERS 








290 





| to Houston as gen- 


| Southwestern divi- 
| sion. A new Link- 
Belt plant will be 
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Michael J. Perry 


Allan Craig 


Link-Belt Company Announces 
Personnel Transfers, Promotions 


Allan Craig, sales manager of Link- 
Belt Company’s Southeastern division 
since 1945, with head- 
quarters in Atlanta, 
has been transferred 


eral manager of the 


| opened in Houston 
soon. 
Michael J. Perry, 
district manager at 
Moline, IIl., since 
1946, has been ap- Andrew K. Kolar 
pointed sales man- 


ager, Southeastern division, with head- 
quarters in Atlanta, to succeed Craig, 
Andrew K. Kolar, district sales engi- 
neer at Moline since. 1947, has_ been 
made district manager. 

Craig joined the company in 1923, in 
the Engineering department of the Phil- 
adelphia plant. Perry has been with 
Link-Belt since 1922, when he joined the 
Engineering department of the Pershing 
Road plant in Chicago. Kolar started 
work at the Pershing Road plant in 1935 
as a shop apprentice: 

John D. Riley has been appointed dis- 


| trict manager at Newark, N. J., to suc- 


| ceed 


George E. Ramsden, who died 
April 10. The Newark office has moved 


| to new quarters at 212 Essex Building, 
| 31 Clinton Street. 


Since 1939, Riley has been_ district 
sales engineer at the Boston office. He 
joined the company in 1934. 


| McCullough Tool Sales Engineer 





Assigned to Los Angeles Office 


McCullough Tool Company, Los An- 
geles, has appointed 
William R. Wiley as 
sales engineer, oper- 
ating out of the Los 
Angeles headquar- 
ters. Wiley, for the 
past eight years sales 
engineer for Emsco 
Derrick and Equip- 


taken the place 0 
Lloyd A. Calhoun, 
who recently became 
general sales 
ager of S 
Well Equipment, 
Hobbs, N. M. 





William R. Wiley 
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With the Layne “Tubing Set” Packer, the 
signal closing set shoe, screen liner and packer 
are run in the casing with the tubing con- 
nected in the set shoe and not the Packer. 

If the pump is run slowly while the valve 
is being closed, circulation will stop entirely 
when the valve is completely closed. When the 
“letting in” tool is released from the valve, 
circulation will start again. 

You can make one trip into the hole do the 
job of two by using the Layne Tubing Set 
Packer. 





Tubing 


Collapsing Letting in 
Tool Toot Set Shoe 


Write for Complete Information 


THE LAYNE AND BOWLER COMPANY 


peent: General Office & Factory WEST COAST: 
soft Washer Layne & Bowler Corp. 
30 Rockefeller Plaza 8000 MARKET STREET HOUSTON, TEXAS 900 Santa Fe Ave., 
New York, N. Y. Los Angeles, Cal. 
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CLASSIFIED ADS 






RATES: Regular Classified (undisplayed) set in this size type: 


Daading eH 





SERVICES PERSONNEL. USED EQUIPMENT 


10 cents per word. If Box 


Number is to be used count an additional six words. Replies forwarded without charge. Situa- 
tion Wanted: 5 cents per word. Display advertisements, set in suitably larger type with ruled 


border: 


$9.00 per column inch per insertion. Situation Wanted: $4.50 per column inch. All 


classified ads payable in advance. 10% Discount if 3 or more insertions are ordered at one 


time. COPY DEADLINE: 5th of month preceding date of issue. 


Send copy and checks to: 


Trading Post Section, World Oil, P. O. Box 2608, Houston, Texas. 





FOR SALE 





FOR SALE 


1—Model K. Cardwell Double Drum 
Drawworks with rotary table drive and 
transmission assembly, American cat- 


head. 

2—D13,000 Caterpillar engines. 
1—Type FE 12%” National 
Table. 

1—3%” Kelly. 

2—3%” Drill Collars. 

Misc. 3%” Drill pipe slips, Kelly bush- 
ings, and drill pipe subs, all in first 
class condition located our McPherson, 
Kansas yard. 


Rotary 


VEEDER SUPPLY & DEVELOPMENT 
COMPANY 


Cherryvale, Kansas 











® ROTARY equipment almost new, only used 
few days, 1800’ PK rods, Drill collar 30’x4\%” 
with 3%” box, King water swivel 14%”, PK 
slips, hoist plugs, overshot. Complete outfit 
$4500 or will divide. We handle new and used 
spudders, rotaries, core drills, pipe, tools, 
cable. Fishing tools and equipment rented. 
Pressey & Son, Pueblo, Colo. 





S FOR SALE: No. 2 National Drilling Mach- 
ines, complete with tools and motor. Paul 
Ensslin, Box 68, London, Ky. 





FOR SALE 
® Oil Leases in Western Canada for sale or 
development. Address: Box 31-W, c/o World 


Oil, Houston, Texas. 





WANTED TO BUY 


® Will buy producing or non-producing Min- 
erals or fee lands. Write full particulars: 
H. A. Hawthorne, Thibodaux, La. 








NOTICES 





®“UTAH’S FIRST DISCOVERY’—1600 acre 
lease beginning 1% miles north east. All sec. 
12, all 1—E% 11. NWNW13 5S R22E. D. 
Miller, Box 1581, Station D, Los Angeles 7, 
California. 





"Petroleum consultant services available for 
Mississippi, Arkansas, Tennessee. I would like 
to handle your buying, blocking, drilling. 
Lease and royalty buying on order only. Write 
Lee Raines, 1604 Vance, Memphis, Tennessee. 





WANT DEVELOPMENT DEALS 
Prefer proven or semi-proven or farm- 
outs. Might consider wildcats on good 
geological information. Have million 
dollars to invest this year and more on 
any production deal in Mid-Continent. 

HARRY HINES 
609-11 Gulf States Bldg., Dallas, Texas 








FOR SALE 


ONE No. 10 UNIT RIG DRAWWORKS 
with Two D13000 Caterpillar Diesel En- 
gines Compounded. Equipment in good 
shape. KIOWA DRILLING COMPANY, 
INC., 717 Union National Bank Build- 
ing, Wichita 2, Kansas. Phone 3-8013. 








It's New... Check It! 


PIPE GRINDING MACHINE de- 
signed and built to give pipe line 
contractors maximum service in 
polishing the bevel on plain end 
pipe in preparation for welding. The 
machine can be placed on pipe 
easily and quickly, and will clean 
the bevel on 24-inch pipe in 15 sec- 
onds, whereas a man with file 
would have to work at least 15 
minutes. The grinder is constructed 
for durability, light weight, effec- 
tiveness and economy. Eiectrically 
driven, it may be operated from 
electric welding machines on the 
line. 

The Machine was perfected, and 
now being manufactured by 


WICHIT& TOOL REPAIR CO. 
of Wichita Falls, Texas 
Under license from O. R. Hall, inventor 


HELP WANTED 





WANTED: In Indiana, Michigan, IIli- 
nois, and Kentucky, sales commission 
representatives to sell and service well 
established line of tong-pull back 
springs, drill pipe wipers and protec- 
tors, shale or cement baskets, scratch- 
ers and centralizers. Applicants must 
have previous drilling or enyineering 
experience, and also a knowledge of 
corrosion, cementing and pipe protect- 
ion problems in area applying for 


Weatherford Oil Tool Company 
Personnel Department 
P. O. Box 303, Weatherford, Texas 








ASSISTANT SALES MANAGER: Large 
midwest independent needs young ag- 
gressive man with good experience in 
petroleum sales for position of assistant 
sales manager. Expanding operations 
require high type executive for this 
permanent position. In replying, give 
full details including age, education, 
and salary required. Replies confiden- 
tial. Address: Box 24W, c/o World Oil, 
Houston, Texas. 














WANTED - Land Man thoroughly ex- 
perienced, by well-known independent 
oil company. Liberal salary with op- 
portunity for rapid advancement. Give 
record of experience. Answers held con- 
fidential. Box 26W, c/o World Oil, 
Houston, Texas. 
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MADE 
INUSA 


LOS ANGELES 





NEW TRADE MARK—completion of a 
new trade mark design featuring the brand 
name, “Proto,” has been announced by Plomb 
Tool Company, Los Angeles. “Proto” was 
adopted early in 1948 and the new over-all 
design was developed as a means of speeding 
recognition and remembrance of the trade mark 
by hand tool users, The design employs a spe- 
cial type of lettering, shows the young lady used 
in the company’s old design, and includes the 
phrase, “Professional Quality.” It will be used 
for catalog and other literature, as well as for 
decals, signs, display boards and other point- 
of-sale materials. 


Nordstrom Special Representative 
ls Appointed by Rockwell Company 


Roy R. Bush has been appointed spe- 
cial representative for Nordstrom Valve 
division, Rockwell 
Manufacturing Com- 
pany. In addition to 
aiding the regular 
sales force on major 
projects, Bush will 
work with customer 
personnel on meth- 
ods and routines of 
maintaining and 
servicing Rockwell 
products. 

3ush joined the 
company’s sales staff 
in July, 1934, and has 
been assigned to the 
Tulsa district office 





Roy R. Bush 


since. He was previously employed by 
the Texas Pipe Line Company in West 
Texas, and also worked on drilling rigs 
in the Mid-Continent area as a tool 


dresser and roughneck. He attended 
Oklahoma University. Bush was past 
president of Natural Gasoline Supply 
Men’s Association and a member of the 
API, Tulsa Engineers Club and _ the 
Technical Club of Oklahoma. 





SITUATIONS WANTED 


® Position wanted with independent oil com- 
pany as office engineer or oil field map 
compiler. Have over twenty years experience 
with major oil company as Party Chief, Field 
Engineer and Map Abstracter in Gulf Coast 
region of Texas and Louisiana. Best of refer- 
ences. Address: Box 29-W, c/o World Oil, 
Houston, Texas. 








® ACCOUNTANT, oil producing and drilling 
accounting experience, two years as Internal 
Revenue Agent, B.B.A., C.P.A., age 31, desires 
position as head accountant tax man office 
manager for independent operator or drilling 
contractor. Prefer Houston area. Box 30-W, 
c/o World Oil, Houston, Texas. 


LEASES, DRILLING, ACREAGE, ETC. 


™ Recent strikes have focused attention on 
Montana’s deeper oil zones and major compa- 
nies are moving in fast, drilling and leasing. 
We buy direct in the field, sell direct to our 
customers. Write LANDOWNERS ROYAL- 
TIES COMPANY, Box 1225, Great Falls, Mon- 
tana, 














® For Leases, Minerals and Royalties, West 
Tezas, Write Onas Ferguson, 1411 West Tenn- 
essee, Midiend, Texas. 
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New Books and Maps 
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Oil in the Southwest 


The economic foundations of six 
Southwestern states are so dependent 
upon the production of petroleum, 
through salaries, royalties, and taxes, 
that each would have to contend with 
inestimable problems and would face a 
struggle for survival should the oil sands 
cease to flow. 

This is the picture drawn by Carl 
Coke Rister in a book entitled “Oil! 
Titan of the Southwest.” However, the 
author does not predict a “drying up” 
and an end to oil production in the 
Southwest, and describes extensive pros- 
pecting now going on in search of new 
fields in Kansas, Arkansas, Louisiana, 
Oklahoma, Texas and New Mexico. 

From information collected on re- 
search trips during the course of three 
years, he has written a comprehensive 
account of the search for and develop- 
ment of oil resources in the Southwest: 
the historic Lucas well at Spindletop, 
Texas, in 1901; strikes at Glenn Pool, 
Mexia, Oklahoma City, and East Texas; 
the period when oil went begging at 3 
cents a barrel in Beaumont while water 
was scarce at 5 cents a cup; and the 
all-important part which oil played in 
World Wars I and II. 

University of Oklahoma Press, Uni 
versity of Oklahoma, Norman, Okla., $5 


Yearbook for 1949 


Completion details on new oil and gas 
discoveries in 22 states during 1948 are 
given in the annual Yearbook for 1949, 
compiled by the staff of Ira Rinehart’s 
Oil Reports. 

Contained in the two volumes are a 
financial review of the industry for 1948, 
yearly record of drilling and production 
in each state for all previous years and 
individual summaries of each new field. 
Oil field maps’ of 22 states are presented 
as well as seven regional maps, one U. S. 
map and 70 individual field maps. 

Ten papers on topics from theoretical 
geology to factual matters of allocation, 
which were presented to the oil industry 
during 1948, are included. 

Rinehart Oil News Company, P. O 
Box 1208, Dallas, $10. 


Safety Posters 


The 1949 Directory of Occupational 
Safety Posters, prepared by the Na- 
tional Safety Council, is a 72-page book 
containing 744 illustrations of 2-, 3-, and 
4-color posters, classified under 15 
sections. A convenient index quickly 
locates posters on specific accident 
hazards. Posters range in size from 
8% by 11% inches to 10 by 12 feet. 
National Safety Council, 20 North 
Wacker Drive, Chicago 6, 50 cents. 


Ohio Oil and Gas Fields 


In a new map, “Oil and Gas Fields of 
Ohio,” 488 fields are named and located, 
and the producing sand indicated. A 
generalized geologic column of the rocks 
of Ohio is shown, with both formation 
names and drillers’ terms listed. Outcrop 
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line of the Berea sandstone is also in- 
dicated. 

The colored map, by Robert L. Al- 
kire, Columbus, is 40 by 52 inches, scale 
one inch equals six miles. 

Geological Survey of Ohio, Orton 
Hall, Ohio State University, Columbus 
10, $1. 


Rocky Mountain Operations 
More than 170 pages of maps, statisti- 

cal data, geological and geophysical in- 

formation of oil activities in Wyoming, 


tinental Oil Building, Denver 2, $10. 


Montana, Colorado, Utah, and adjoining 


Rocky Mountain states, are contained 
in the Nineteenth Annual Resume of 
Rocky Mountain Oil and Gas Opera- 
tions. 


Well completions for the year 1948 
plus production statistics for each Rocky 
Mountain field are listed in the review. 
There is discussion of new discoveries 
during the year, plus data on leasing 
activities throughout the region. 

Petroleum Information, Inc., National 
Supply Building, Casper, Wyo., and Con- 
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Pi ol simultaneously cutting 6-strands at 1-clean 
Kelli “bite.” No frayed ends. Cutters of toughest 


tool steel. 


Cuts any size cable in 4” hole, or larger. 
Smaller sizes on special order. Outfit con- 
sists of Knife, Jars, Sinker, Rope Socket and 
Wrenches. With simple precautions, (see cat- 
alog) runs without wrapping. (Outfit, less 
cutters, often used as Jar Bumper.) 





since 1900. 





CM€ 


Cable Tools 





Cuts 6-at-a-Clip ... 
Clean... Safe... Quick 


Ask a Driller who owns one and he'll say: t 
“Acme’s Wire Line Cutting Outfit is the MOST 
, Safe, Sure, Quick, Clean-Cutting means of 
parting cable from a string of stuck tools.” 


Its EXCLUSIVE Acme feature is the cutter’s 
assemblage: Cutter-edges so spaced that 
each snips a separate cable-strand . . . and 


It's the unique, patented design of a noted, 
life-long field operator. Every part meets 
ALL correct-steel, controlled heat-treatment 
and inner-EXTRA craftsmanship standards 
making Acme Tools the famous-favorites 


In Acme Toots, 
There's More of 
_ EVERYTHING You Need 


>. 


















This ad shows Acme's complete 
W. L. Cutting Outfit . . fash- 
ioned to give more of EVERY- 
THING you need in Trustworthy 
Cable Tools. 








Acme Fishing Tool Co. 


PARKERSBURG, W. VA. 
Export Office: 19 Rector St., New York 6, N.Y. 
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HERE IS A PUMP MADE 








ESPECIALLY FOR 


STRIPPER WELLS 


That's right! This pump 
is not just a big pump cut 
down to a smaller size 
with consequent design 
or material weakness—it 
is a pump specifically en- 
gineered and built for 
small volume wells. With 
its 3g" displacement the 
O'Bannon Stripwell Rod 
Pump has a capacity of 
1/9 that of a 2” common 
working barrel (same 
stroke and motion). 

Not only is it easy on 
rods and surface equip- 
ment because of its small 
capacity, but also the 
Stripwell pump usually 
increases production if it 
is run longer hours (than 
the well had previously 
been pumping) at a 
speed and stroke which 
will permit the fluid to be 
pumped out at the same 
rate as it flows into the 
well bore. 

Sturdily built, the pump 


has an outer jacket which | 





encloses the working | 


parts and takes the strain 
when the pump is pulled. 
This pull tube also agi- 
tates fluid above the 
hold-down reducing any 
tendency to sand up. 


Other features: 


134’ Chromalloy balls 
and seats in upper and 
lower valves. 

Packing: Spiral Repack 
or Discpak Rings. 
Plungers: Steel, 
Lay or Bronze. 
Two Lengths: 5’ with 
38"’ stroke, and 8’ with 
74” stroke. 


The Stripwell is the 
pump for stripper wells. 


SOLD BY SUPPLY STORES 


Cro- 


WALTER O'BANNON CO. 


TULSA 1, OKLAHOMA 











SQUEAKS from the 


BULLWHEEL 





Pot Luck 


Two gamblers were ‘convalescing in a 


hospital endowed by a very  sstrict 
religious denomination known ffor its 
opposition to gambling in any form. 


Thinking they had better keep in prac- 
tice during their illness, they repeatedly 
asked for playing cards and were re- 
fused. Finally they asked the superintend- 
ent if they might have 52 “case report 
cards.” This request was granted and 
the gamblers set about devising their 
own game of poker; instead of going by 
suits and numbers, they bet on the in- 
formation on the cards to determine 
their value. After dealing, drawing and 
betting, one of the gamblers said, “I’ll 
check, what have you got?” 

“Two pair—a pair of adenoids and a 
pair of tonsils. What are you holding?” 
first 


“Four enemas,” replied the 
gambler. 
“You win. Take the pot.” 


Occupational Hazard 
“Don’t you wish you were a barefoot 
boy again?” 
“Not me, 
farm.” 


lady. I work on a turkey 


Childhood Memories 
A prominent bishop sat in a box in 
the opera house awaiting the curtain and 
watching the fair ladies in low-cut eve- 
ning gowns being ushered to their seats. 
After looking around the house with 
opera glasses, one of the ladies in the 
party said: 
“Honestly, bishop, did you ever see 
anything like it in your life?” 
“Never,” gravely replied the bishop. 
“Never since I was weaned.” 


Know-How 

The strong man at the fair had 
squeezed the juice out of a lemon. Hold- 
ing it up before the crowd he shouted, 
“T’ll give $5 to anyone who can squeeze 
another drop of juice out of this lemon!” 

Up stepped a little man. He gripped 
the lemon, and to the surprise of the 
crowd, squeezed out several drops. 

“It’s easy,” he murmured. “I’m a tax 
collector.” 


Indoor Sport 
A damsel who hailed from Madrid 
Was naughty in all that she did. 
She favored strip poker 
And played till it broke her, 
Which made her a popular kid. 


Vulnerable Point 

In a crowded train, a salesman sat 
down beside a young woman who 
fought a desperate but losing battle to 
keep her skimpy skirt from creeping 
over her knees. After another futile 
yank, she looked up to meet the gaze of 
her traveling companion. “Don’t stretch 
your calico, sister,” he said, “my weak- 
ness is liquor.” 


Sunny Side Up 
Going into a lingerie shop to buy a 
brassiere for his wife, the customer 
found it was necessary to know the size 
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wanted. The friendly clerk tried to help 
him out of his difficulty. 

“Are they about the size of grape- 
fruit?” 

“No, smaller,’ 


, 


replied the customer. 


“Then, how about eggs?” 
“Yeah. 


Fried.” 





STANDCO BRAKE LINING 


Nothing novel—no bunk, but it 
gets the job done without scor- 
ing brake rims. See pages 
3973-3978 Composite Catalog. 


Standco Brake Lining Co. 


HOUSTON 








W. P. JENNY 


Consulting Geologist and Geophysicist 
AERIAL MAGNETIC AND MICROMAGNETIC 
SURVEYS AND INTERPRETATIONS 
GEOPHYSICAL CORRELATIONS 


Charter 4-4777 1404 Esperson Bldg. 
Lehigh 0940 HOUSTON, TEXAS 


Gravit Suarve 5 
hil Y 


COASTAL OL FINDING 
COMPANY 
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ESPERSON BLDG 








HOUSTON LABORATORIES 


Analytical and Consulting Chemists 
Podbielniak Gas Analyses, Oi] Field 
Brines, Waters, Cores, Muds, etc. Reser- 
voir equilibria studies for crude and con- 
densate wells. 


LD 267—Box 132 Houston, Texas 
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MCallough 
TOOL 


COMPANY 
5820 S. Alameda St. 
Los Angeles 11 
California 


405 McCarty Ave. 
(P.O. Box 2575) 
Houston, Texas 
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SERVICE 
LOCATIONS 


TEXAS: 
HOUSTON 
ALICE 
CISCO 
CORPUS CHRISTI 
McALLEN 
ODESSA 
SAN ANGELO 
TYLER 
VICTORIA 
WICHITA FALLS 


OKLAHOMA: 
OKLAHOMA CITY 
GUYMON 
HEALDTON 


MISSISSIPPI: 
LAUREL 


NEW MEXICO: 
HOBBS 


KANSAS: 
GREAT BEND 


CALIFORNIA: 


LOS LES 
A L 
BAKERSFIELD 
VENTURA 


LOUISIANA: 
HOUMA 
LAKE roy 

E 

















NEW IBERIA 
SHREVEPORT 


WYOMING: 
CASPER 
CODY 
MONTANA: 
CUT BANK 


CANADA: 
EDMONTON 


EXPORT OFFICE: 
36 Rockefeller Plaza 
NEW YORK 20, N.Y. 
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24 Hours a Day... 


M'Cullough 


goes ANYWHERE to do 


your 


with the 


FINEST FISHING TOOLS 


POSITIVE KNOWLEDGE 
of just where pipe is stuck, and 


THOROUGHLY EXPERIENCED MEN 








Flashes 


from the 


BEACON 





A NEW BS&B oil field product 
always spells news to oil and gas 
men. This time, pipeline operators 
get the nod with the introduction 
of a newly engineered Fuel Vapor- 
izer for gas-fueled pipeline pump- 
ing engines. The story of its de- 
velopment and the job it is destined 
to do will appear in your August 
copy of the BS&B BEACON. 


* * * 


Ok‘ahoma folks are still talking 
about Chauncey Black’s salty, com- 
prehensive tale of Oklahoma City 
that ran in the BEACON early 
this year. Fort Worth worthies are 
hereby notified that Chauncey’s 
typewriter is cocked in their di- 
rection. The lusty origins and event- 
ful growth of this Texas iown that 
has resisted all efforts to make it 
a carbon-copy “big city” will be 
recounted. Our artists will add their 
impressions to Fort Worth’s color- 


ful story. 
x * * 


“Let’s all be happy and live within 
our means, even if we have to bor- 
row the money to do it with,” says 
“Pop” Kenyon in his OBSERVA- 
TIONS, one of the BEACON’S 
most popular regular features. 


* * * 


“Square Dancing Isn’t Square Any 
More,” might well be the title of 
Ray Winningham’ s calico-and- 
blue-jeans article on a_ whirling, 
stomping American pastime which 
has come back into its own to the 
tune of scraping fiddles and full- 
throated laughter. 


x* * * 


As rare and refreshing as an Aug- 
ust breeze and as bright as your 
wife’s quilt pieces are the para- 
graphs of “Paging the Ladies.” 
Informal and informative, Alberta 
Wilson Constant’s monthly depart- 
ment is a “standard” with our 
feminine readers. 
* * * 

Not getting the BEACON? You 
can—without charge... A request 
on your company letterhead will 
start the BS&B BEACON coming 
your way. 


Write to: 


BLACK, SIVALLS & BRYSON, 
INC. 
Industrial and Public Relations Division 


720 Delaware 
Kansas City, Missouri 
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SQUEAKS from the 


First Things First 

A well-dressed woman was walking 
down a very windy street, holding her 
hat with both hands. A fellow on the 
corner, getting an eyeful, stepped up 
and said: 

“Lady, why don’t you hold your hat 
with one hand and your skirt with the 
other?” 

Said the lady, “Sir, I’ll have you to 
understand that this is a new hat and 
what you’re looking at is 37 years old.” 


Stormy Weather 


A drunk staggered home and made 
his way subconsciously through the 
house, winding up in the stall shower 
of his bathroom. As he groped about, 
he turned on the water, deluging him- 
self plenty and making a racket which 
brought the Little Woman on the scene. 

Taking in the details, she called him 
all kinds of soandso, winding up with 
a none too flattering estimate of his 
past, present and future. 

“That’s right, honey,” admitted the 
shuddering sot. “I’m everything you 
said—and worse. But let me in, won’t 
you? It’s raining something awful out 
here.” 


All in the Family 

Pablo had recently been married and 
a friend asked how things were going. 
Pablo said, “O.K., I guess, but I theenk 
maybe I married my seester.” 

“What makes you think that?” the 
friend asked. 

Pablo replied, “Well, alla time she 
geegle and say to me, ‘Oh, brother!’ ” 
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“1 still think a pipe line would be cheaper!” 


Strictly Amateur 
Looking over an assortment of per- 
fumes such as “Take Me,” “My Sin,” 
and “Heavenly Night,” the young girl 
inquired of the clerk: “Haven’t you 
anything for a beginner?” 


Minor Operation 

“What a silly thing to do!” said the 
doctor’s wife as she looked at the book 
from which her husband had torn some 
pages. 

“What’s wrong, dear?” he asked. 

“Why, you’ve torn all the pages from 
the back part of this book,” she replied 
somewhat angrily. 

“Ah,” he said, “can’t you let a fellow 
have a little fun? I haven’t removed an 
appendix in a long time.” 





You GUYS To 
WATCH THAT 
DEEP PENETRATION 
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